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Literacy 


The process I used to do this work is actually described by Plato. Plato 
was a grammar teacher and one of the most fundamental concepts you 
have to realize, as Plato demonstrated in his dialogs, especially Parmenides 
and Theaetetus, is that all grammar systems are methods of binary 
recursion which he called Dialectic, words by two's. One starts with names 
and naming conventions based on this binary, and from there, one has to 
keep track of their names, build a dictionary with them, and from the items 
named, discover their relationships. This work is my first attempt, to write 
factual human literature demonstrating the pairing of our grammar 
systems to say the same things. 

But fundamental to Plato's teaching in grammar is the point being made 
by the Judeo-Christian Scripture, that all a mind can do, by biological and 
physical fact, is read and write. We read and write with our whole body, 
mind and soul. Grammar affords us the ability to predict the results of any 
behavior, any complexity, and as one will see in this work, compute the 
results of any given number of variables, free from computational time: 
output is concurrent with the input. In short, not even the fastest 
computers today can match Geometry for speed and accuracy: And when 
one can comprehend the metaphors of the Book, one will realize by doing 
the math, there are four, and only four, basic systems of grammar, 
Common Grammar, Arithmetic, Algebra and Geometry: these four make a 
Grammar Matrix which defines literacy and mental competence. We learn 
to guide our whole behavior using a binary matrix in order to do our own 


work, as Plato would say, or again, our biologically defined job. This Matrix 
was put into metaphors of the JCS. 

This is a grammar book, a helper in learning how to read and write, or 
as I am want to say, learning how to say what you see. 

There is no Trigonometry here, which is not a formal grammar, there is 
no Cartesian Geometry here, which is not a formal grammar, and there is 
no Calculus here, which is not a formal grammar. However, what is here 
is proof that the doctrines promoted by these previously mentioned are 
provably wrong. Binary recursion produces four, and only four, categories 
of grammar. Every formal system of grammar lays out, step by step, the 
pairing of our original Universal Binary with mental and computational 
behavior. 


What is the Delian Quest? 


One should, at least attempt, to find ап intelligible concept 
commensurate with certain perceptible things. For example, the Delian 
Problem, as you probably know, is about the duplication of a cube, or one 
can say, the manipulation of a three dimensional object so as to produce 
a given product: in this case, a cube of twice the volume of one given. What 
is stated is a request for a perceptible result, not in terms of an estimate, 
or one satisfying some pre-determined precision, but exactly, perfectly. 
However, one can look at the problem intelligibly and metaphorically, in 
terms of the definition of what a mind, or again, what man is to become: a 
symbolic information processor in order to maintain and promote life. A 
mind, after all, when functional, is the most powerful life support system 
possible for any form of life. With it one can virtualize the environment and 
predict results favorable to the continuance of that life. Put into what 
people call a religious metaphor: *The Testimony of Jesus is the Spirit of 
Prophecy." Grammar systems, when functional, allow us to predict the 


results of any number of givens. Thus, if опе is smart enough, they see 
reasoning, judgment, and prophecy as synonyms. 

Intelligibly then, one is looking for the very same result one finds in the 
metaphor, The Father, the Son, and the Holy Spirit are One. If one is paying 
attention, we are being presented with another three dimensional request. 
What is the meaning of that request? 

We, as a mind, are evolving to become the most powerful life support 
system possible, i.e. the most fit for survival. What this means is that we 
are evolving to become masters of the perceptible through a mind. The 
foundation of mind is memory. Memory is a virtualization of perception 
and thus memory, is the foundation of what is called the Intelligible. 
Intelligence is the ability to manipulate memory for survival. Intelligence 
is founded upon what is called pattern recognition, or which Plato called 
the ability to see the similar idea in the many examples. There is no 
intelligible, no other idea, which demonstrates intelligence, than the 
recognition of an idea which covers all perceptions. That idea will then 
eventually end up with many names set into a phrase such as a unit, a 
thing. This phrase, comprising of two words, is what Plato called Dialectic, 
or what we call today, Binary. Every thing is defined as a binary 
relationship between a thing's form, shape, limits, etc., and a thing's 
relative difference also known as material and material difference: the stuff 
a thing is made of. 

As the Universe is made up of every thing, one can say that the Universe 
is the product of Binary Recursion. Now, if one were parsing information 
correctly, they could reduce the story of Adam and Eve into a single 
metaphorical sentence which denotes how a functional mind works such 
as: Adam and Eve are a Conjugate Binary Pair, which by Complete 
Induction and Deduction produce the human race. Fundamental 
intelligence will eventually arrive at a simple provable fact, as a computer 


can produce all of its output as the result of binary recursion, so can апу 
functional mind. 

Our mind is defined to master the Universal, the concept of binary and 
binary recursion, by learning from the particulars in our environment. 
Thus, it comes naturally, to the more intelligent of a species, to attempt to 
learn how every particular thing can be judged by that Universal. For 
example, the metaphor of the Father, Son and Holy Spirit can be 
transformed into exactly what we are, a mind responsible for a given 
product such that the product is true. Our Father, or teacher is perception: 
We, as the student, or Son of perception learn behavior from those 
perceptions. Thus, both metaphors, Duplication of the Cube, and what is 
called a religious quest, simply become, Perception determines conception; 
conception determines will; which is a description of every life support 
system of a living organism. In short, be it a scientific problem or a mystical 
problem, our mind sees but one object, one problem to categorize them 
under: a simple biological fact. This is an example of what Plato meant by 
the similar idea in the many examples, or again, the definition of any thing, 
or again, a unit. Dialectic is a term Plato used to denote binary recursion. 

A mind is one of a group of life support systems of the body within which 
we reside; as such it has a well-defined, biologically determined, job to 
perform and well-defined, physically determined, means of doing that job. 
As the definition of a thing, aka, a unit, is a binary expression, our job is 
to learn, all the days of our life, correct and true binary recursion in order 
to maintain and promote life. Therefore, this work is simply part of my 
Work, given to me, given to us all, by simple biological fact. 

When I was very young, I became aware of a problem with humanity as 
a whole. The human mind is not exactly functional, and people are prone 
to a life of pointless and bizarre behavior. I, personally, was not being 
educated by our social systems, and had spent a great deal of time looking 
for teachers in books. 


I was quickly approaching my 40's when I decided to try and learn some 
Geometry. In order to keep myself motivated, I chose to try and solve a 
problem called impossible to solve. The greatest minds in history had tried 
to solve it and gave up on it, therefore, I figured that since it was 
unsolvable, I would never have an excuse for leaving off my study of 
geometry. Unsolvable problems, like unrequited love, is one of the best 
carrots on a stick for our own dumb ass. 

Somehow, I started with exactly the right figure to pursue. And 
somehow, writing equations to figures came naturally to me and it 
certainly had nothing to do with that ridiculous so called Cartesian 
Geometry, although of great utility for mechanics, I do not call it a pure 
mathematic. In geometry, a ruler is not allowed unless one produces one 
as capable of doing the math by the geometric figure. One does not set up 
rulers to measure where they will physically put a point. There is no 
precision in that. 


Ten years down the road, I realized that I did solve the problem but that 
its solution was trivial compared to what I discovered along the way. I had 
written equations to figures for so long, I started learning how to write 
figures to equations until I had laid the foundation for Basic Analog 
Mathematics, or BAM for short. One actually draws the blueprint for 
computation where the output is concurrent with the input, i.e. no 
processing time. One can do all of one's logical and analogical processing 
using simple geometry as exampled in BAM and all of it quite independent 
of processing time. What put me onto this were apparently aliens, or so I 
assume, when they deliberately demonstrated the effect while helping to 
save my life from a very stupid decision I made while driving. 


So called Euclidean Geometry, is just a grammar system, like any other, 
derived from binary recursion, i.e. the recursion of a simple unit. What 
this means is that it is wholly impossible to claim any other kind of 
geometry unless one’s mind is dysfunctional and incapable of 
comprehending the fallacies it introduces. As every grammar is a product 
which expresses simple binary recursion, one cannot claim a different 
geometry for it would have to be based on something other than the 
recursion of a unit, i.e. it would leave no math by which to proof it, nor 
would it be based on the Universal Binary which defines our physical 
reality. Every form of true mathematics is the result of binary recursion 
and although this is fundamental to mathematics, it is surprising how 
many so called mathematicians cannot apply this first principle by which 
to judge their own words. Non-Euclidean Geometries, every one of them, 
are based on simple fallacies which their proponents cannot grasp. 

The two main focal points of this early study of geometry which was 
constantly on my mind were that I was learning how to say what I saw. 
The second was how to establish a unit from which all the rest of the 
equations were derived. The fact is, that unit has to be expressed in the 
figure itself, either as one of the segments or a proportion of one of the 
segments. These two focal points of mind remain as the motivation for my 
study which will lead to a better understanding of the result, Basic Analog 
Mathematics or more formal, Basic Analog Grammar. 

One of the things I discovered while going back over this project is that 
some work done and finished in the last update were never updated in the 
resulting product, i.e. overlooked, for example, the very first series of 
plates. 


Grammar and Naming Conventions 


Binary recursion affords us exactly four categories of grammar: Common 
Grammar, Arithmetic, Algebra and Geometry. This means that biologically 


we are afforded a Grammar Matrix Бу which to process information. This 
matrix not only allows us to formulate verification by cross-checking, but 
also allows us to acquire the maximum utility from our experiences. 
However, the arts to do these processes have been greatly neglected 
because the human race is still very much mentally incompetent. Plato, 
himself, suggested using geometry as an aid to follow the concepts 
presented in common grammar, however, that work, Parmenides has been, 
by their own admission, over the heads of so called Platonic scholars. One 
has to learn not only how to correctly construct a figure, but also learn 
how to pair it with logical grammars. For example, the Arithmetic Naming 
Convention gives us names which we call numbers. A number is just a 
name in arithmetic grammar. If one is a complete idiot, they claim that 
there are different kinds of numbers which come about because of how 
one uses numbers. Every book on math I have ever read was written by 
someone who can be judged, by simple grammatical fact, as illiterate. 

The Algebraic Naming Convention affords us letters. When we first 
establish a correspondence between the Arithmetic Naming Convention in 
our write-up of a figure, we are simply using Algebra as synonyms for 
Arithmetic. When we convert the Algebraic from being determined by the 
Arithmetic, which uses a standard naming outside the figure, to the figure 
as establishing the unit. One will find when they do this, they will see 
relationships in the figure not revealed by Arithmetic as given in the raw. 

In many of the plates I accompany the write up with, one can see the 
results. 

I will go over the previous introductory material for this work, and let it 
follow this introductory addendum. I will also add an essay addressing 
objectives in pairing the analogic of geometry to logical grammars such as 
common grammar, arithmetic and algebra. 

All in all, one should develop a very firm objective belief, it is wholly 
impossible to predict the results of our own behavior, or fulfill the promise 


of intelligence, when factually, there is not one correct grammar book on 
the planet, nor is simple binary recursion being taught anywhere as the 
foundation of the Grammar Matrix, we are evolving to master. Everywhere 
on this planet, from the simplest minds to those claimed to be genius; 
mankind is pre-literate and falls short of the very first principle which 
defines intelligence, the recognition of simple binary recursion. I, 
personally, find it odd, that one can even use a computer every day, even 
program it to perform its functions, and not realize that every thing it does, 
is the result of binary recursion which means that every possible system 
of grammar it can parrot, is also the product of binary recursion, or as 
Plato said, there are two, and only two, parts of speech recursively applied 
to produce all systems of grammar. The only thing a mind can do, is learn 
to read and write. Until there is a social recognition and use of our 
Grammar Matrix as the foundation of our behavior, mankind cannot be 
said to be more than an illiterate fool, no matter how many awards we give 
our self to celebrate that very same stupidity. 


We are constantly told every moment of our life that our survival hinges 
on the mastery of simple binary recursion, and it is not a sign of 
intelligence when one does not recognize it. 

The Delian Quest is more than a simple book, more than a single 
perceptible problem, it is our biological imperative, our Universal Problem, 
intelligence via the intelligible. Although my book shows that I solved for a 
particular ability to do cube roots exactly in geometry, it may only faintly 
help in achieving our Universal Quest, to have dominion over our 
environment. 


The Simile in Multis 


Or the Magic of Metaphor 
Saturday, September 4, 2021 


The greatest form of ignorance is thinking that you know what you 
provably do not know: Plato. Almost everyone believes that they have the 
ability to think and reason with some measure of truth, when this is 
provably not true. These people will not suffer being corrected as they 
defend themselves over what is true: they suffer the more extreme 
conditions of mental illness, yet they are also, the most common type of 
human today. 

The ability to comprehend grammar is a biological given. We denote this 
ability as linguistic functionality of a mind, or any information processor. 
In the Judeo-Christian Scripture, it is called the light which is the manner 
in which Plato put the sun in the cave metaphor of the Republic. In that 
metaphor, Plato was admitting that he, himself, was a prophet as defined 
in the JCS. That metaphor refers to the fact that all information 
processing, the life of man, is a physical fact which is based on the 
definition of a thing as a relative constrained by correlatives, i.e. just like 
the metaphor of Adam and Eve, it is a binary relationship which Plato 
called Dialectic, language by two's. This binary is an intelligible which we 
put into the perceptible using symbols by which we construct grammar 
systems in order to do our biologically defined job. The difficulty of 
comprehending the binary metaphor can be gleaned from a history of 
responses to Plato's dialog called Parmenides. In that dialog Plato suggests 
to the reader to draw a line segment to follow it. The line segment is a 
binary, or in the grammar of geometry, the First Principle. We can only 
name the correlatives and the relatives of a binary construct: these are 
called nouns and verbs. 


The unit binary іп geometry, " - , Which gives us the simple 


sentence and our primitive equation. AB are correlatives, while c is the 
relative. This is the simplest binary analog example. If one looks to so 
called Set Theory and Venn Diagrams, one may learn why their writers 
always fall into contradictions, as Plato and Euclid noted, you do not start 
diagramming with a circle, but with a simple segment. If you cannot 
understand Parmenides, you cannot comprehend grammar and binary 
recursion. To understand this binary, we have to realize that A and B are 
the shape, limits, or container of c. A, B and c, individually are not things, 
they are parts of a thing. To put this into a signed number, it would be 
AcB for Common Grammar and 12c for Arithmetic, however, this name 
denotes a particular thing. Іп geometry, if we use the measurement 
function, it would look like AcB = 12c, this means that A = O, B = 12 and 
c is the coordinate system of reference called linear distance. In this mode, 
we are simply making synonyms between Common Grammar names and 
Arithmetic names. If we now take AcB and divide it by 12c, we get 2 апа 


since they are synonyms, we get # = 1: or we are denoting that AB in 


Grammar is the same name as 12 in arithmetic. We have paired Common 
Grammar to Arithmetic, or again, made the two names synonyms. 

This is a straightforward transform back to simple counting. When we 
can do this, we can now comprehend that not only is common grammar 
and arithmetic simple methods of counting, all grammar systems are, or 
in other words, every possible system of grammar is effected by simple 
binary recursion based on the simple definition of a thing, and even our 
own biology for any particular sense can either abstract a things material 
difference, or make us aware of a things limits, or boundaries. Binary 
recursion not only allows us to address memory, but also to manage and 


manipulate memory іп order for us to do our biologically defined job, to 
have life, and to have it more abundantly. 

The true comprehension of the intelligible unit covers the whole of the 
perceptible and the intelligible. Binary recursion can only produce a binary 
result and not the gibberish common to the intellectuals of the world 
today. 

бо, before we become too lost, we have to put our binary into a definition 

of a thing, or unit. 
Definition: A thing is any relative constrained by correlatives, or in simple 
terms, a thing is comprised of a shape with some material in that shape. 
A thing is a binary construct. The material is not the shape, nor is the 
shape material. A noun is a container for verbs. 

Stupidity is when one takes a noun, which has absolutely no meaning 
at all for its paradigm is a container, not a material difference, and claims 
that the particular noun is a container for perceptions, verbs, that they 
have never acquired, one achieves functional schizophrenia, a schizoid 
population. What a person knows, retains in memory, is proportional to 
their own experiences. 

When one studies Parmenides by Plato, they will begin to see the 
confusion in their own mind because the untrained mind confuses this 
distinction and tends to call the parts of a thing, things of which they are 
parts, i.e., gibberish. The ability to keep track of the intelligible is what 
Confucius meant by being aware of the truth of things. We have to always 
keep in mind that a thing is a binary, and this divides words into two, and 
only two, parts of speech, nouns and verbs: these are in a binary 
relationship and every grammar, correctly taught, is aimed at teaching 
simple binary recursion. Today, everyone simply uses words as a caveman 
uses a club; they spend a lifetime playing the shell game with words. There 
is no dictionary of common grammar today, which holds to the first 


principles of binary recursion іп grammar, i.e., every one of them is written 
by the functionally illiterate. 


Let us take a brief and simple look at metaphor, how it works and what 
it is. 

Let us take a simple grammar system, arithmetic and name a few things 
with it. 


It is just a simple thing, perhaps a tunnel with an upright interior wall 
someone has sketched out for us. Let us take a moment to think about a 
common phrase used by some so called intellectuals, self-evident, and 
self-evident truth. We have a distinction between the perceptible and the 
intelligible. Which can we actually share with anyone? Can an intelligible 
ever be self evident? Can a perceptible ever be an intelligible, and vice 
versa? Which is absolute? Do we all live in the same reality? Do we all have 
the same memory sets and ability to virtualize our environment? Can we 
all perceive the same things? But can we all transform those perceptions 
into the intelligible of memory as everyone else? Which is objective, the 
perceptible or intelligible, and which is subjective. Which is sharable, and 
which is not? 

Think about the word Truth. Is it perceptible or intelligible? Does one 
look for truth in the perceptible, claiming as many do to be on a search for 
truth... and in perceptible things to boot? Is that indicative of the least bit 


of intelligence? Truth is the state of being true. Can one thing, іп of itself 
be true? Does anyone, in their right mind, go around claiming, for each 
particular thing, that it is not different from itself? When told that truth is 
within, do we start dissecting brains to find it? I know plenty of 
intellectuals claim that by dissecting the brain they can find language, but 
then they paid a great deal of money to formalize their insanity. If you 
cannot paper train a dog, can you have paper trained intellectuals? 

We are given perceptible objects, self-evident objects, which any bug, 
dog looking to piss on a wall, or weed can in some measure perceive, but 
it is not in the least bit intelligible. We want to mentally manipulate this 
thing in our mind, virtualize it, and we do that with the aid of grammar 
systems. Our sketch of the tunnel was our first grammar system. Let us 
start naming its parts. 


A B C 


I have used the alphabet which is used in the English Common 
Grammar system to name the limits of each part of our little tunnel. 
Algebra also uses alphabets in its system of grammar. So, now we have 
paired two grammar systems, common grammar which is a logic and the 
geometric figure which is an analogic. Let us pair arithmetic synonyms to 
our common grammar names. 


Α B C 
АС = 9.86267 ст AD = 3.48698 cm BD = 3.26177 cm 
AB = 1.23283 сп CD = 9.22568 cm BC = 8.62983 cm 


Well, we find that our tunnel is kind of small, perhaps on a Hollywood 
scale for some movie. We have all these arithmetic names established as 
synonyms with common grammar names. And we also see, that this 
pairing is traditionally elliptical which should not be occurring in a formal 
system of grammar. This ellipses does not tell us much about the 
relationships between the parts, that is, ones we cannot see with our eyes. 
We are getting a hint that there is something which is not self-evident, but 
which only names can show us is there. 

So far, we have taken our common grammar and paired it with our 
arithmetic grammar, but something is lacking. Our common grammar 
alphabet can name anything perceptible or intelligible, however, our 
arithmetic pairing is specific to a predefined system of measure, in this 
case centimeters. How do we make a pairing with a common grammar and 
a universal name? We perform an arithmetic operation, division. If we 
divide any of the two arithmetic names, we find that the particular now 
becomes a universal because the particular unit of measure now becomes 
a simple ratio. 


Α B С 
АС - 9.86267 сп AD - 3.48698 сп BD - 3.26177 cm 
AB = 1.23283 сп CD = 9.22568 cm BC = 8.62983 cm 


— = 0.35355 = = 0.33072 
АС = 1.00000 АС = М АС d 
AB CD BC 
=> — =0. 4.1 —— = 0.87500 
AC 0.12500 AC 0.935 AC 
D 
A B 


C 

АС = 9.86267 ст AD = 3.48698 cm BD = 3.26177 cm 
АВ = 1.23283 cm CD = 9.22568 cm BC = 8.62983 cm 
AB 


AD BD 
AB - 1.00000 AB - 2.82843 A Ξ 2.64575 
AC CD BC 
AB - 8.00000 AB = 7.48331 AH - 7.00000 


We сап now transform the arithmetic pairing with common grammar to 
a true algebraic pairing. Now we have three universal grammatical 
expressions, the common grammar, the arithmetic and the algebraic, each 
telling the reader that the geometric figure is, itself, a universal expression. 


So, even though our program is wrong in the way it establishes it 
assignments, we can fix it by using an operation with the symbols. 

We have six different arithmetic names which we can denominate as a 
unit for the figure. We can try all six, and see what it tells us, but right 
away we see we have patterns but we also have done something else, 
something very intelligible, so most do not get it. The simple arithmetic 
convention of names is comprised of two names, a noun and a verb. Ten 
cats, five fish, four centimeters. It is a verb noun system. Some call it 
signed numbers which does not make any sense at all because even 
numbers are signs, or symbols. Arithmetic, when correctly comprehended, 
provides us with simple sentences of verb and noun when paired to 
common grammar. However, when we ratio one name to another, the name 
for the material difference disappears. Length, weight, color, etc., that is 
names for some material difference, cancels out as unity. We have gone 
from the particular to the universal, or metaphor. We have found the 
similar idea in the many examples when we remove the particular, we get 
a universal. And if we keep going, we get equations wholly independent of 
any particular system of grammar or coordinate system of reference: keep 
this in mind when reading the pseudo intellectual Einsteins of history. 
These equations are just as valid for dirt as for jelly fish. 

The fact that every thing in the Universe is the result of binary recursion 
also tells us that every thing in the Universe can be compared as ratios. 
Long grammatical names can be reduced to a much smaller set of ratios. 

What we have done, is through grammar, brought to life the intelligible 
which is not at all perceptible. We slowly learn to go from the simple 
arithmetic one-to-one correspondence of names to points of perception, or 
arithmetic identity, to geometric, or metaphorical, identity. Most today are, 
however, either wholly unaware that there are two types of identity, or 
binary identity, or they are trying to figure it out. Identity, is itself, a binary 
conceptual unit. This process allows us to deal with information in the 


simplest possible terms, not as particulars, as our senses produce for us, 
but in the intelligible which only the intelligent can comprehend. The very 
fact that so called intellectuals today are inventing particular words, and 
pretend grammar systems as fast as they can, is simply due to the fact 
that they are illiterate. Binary recursion produces exactly four categories 
of grammar, common grammar, arithmetic, algebra and geometry, and as 
it is binary, there is no such thing as a theory of grammar, a theory of 
numbers, or countless other hot air theories of the pseudo-intellectuals of 
our day. 

Most people, denote themselves as this or that, they make themselves a 
horde in a box, a collection of empty nouns, gender, religion, politics, when 
factually, we are simply an information processor working at all times with 
virtual information through Language turned into four specific grammar 
systems. Language is Universal and Intelligible, while Grammar is 
Particular and Perceptible. One cannot teach Language but one can teach, 
providing they have learnt it, grammar systems. Not having a standard for 
Language, however, what is called grammar systems today are provably 
not much more than gibberish. 

Plato tried to keep Aristotle close, but it was clear to him, while Aristotle 
was claiming that metaphor has no place in reasoning, Plato was teaching 
it as fundamental to thought. As Plato said, you can teach some people for 
an incredibly long time, but they will never get it. We have the letter of the 
Law, which is based on arithmetic constructs, but we have the intent of 
the Law which is metaphorical, something most if not every, judge in the 
world would deny. 

The algebraic equation, when correctly written, is independent of any 
particular application, just like every other grammar. 

A grammar matrix makes full use of the absolute and the relative for the 
express purpose of information management. Mysticism rules the world 
today, but there is usually someone who spends their life denying its 


validity, but never banishing it from their own mind. One of the greatest 
and most destructive myth of all is that words, symbols, have meaning, 
and when great fun by Plato was made of that idea in Cratylus, his whole 
point was missed. If words had, in of themselves, any meaning at all, then 
it is a fact, they would be wholly useless for information processing. The 
indexing system is not the indexed perceptions. Meaning is the motivation 
to effect one's behavior, like hunger, pain, thirst, pleasure, which no word, 
in the history of the Universe, has ever felt. To ascribe meaning to words 
is anthropomorphic, the signs of a savage. How is it that even today, one 
can be sued for things of no meaning while actual things done by our 
governing bodies go by with a blessing? We mean to do things, which 
means that meaning is a synonym for planned behavior, which, has not 
come to fruition for a linguistically functional species on this planet. 

Faith is the substance of the things you had hoped for, the evidence of 
those things not seen, thus faith is prophecy, the ability to virtualize 
information to be used and is used to bring about the best state of life for 
one's self, and one's environment. But, which can never be said too much, 
mankind does not even know what a grammar system is yet, nor does he 
teach it. 


Tell me the world is not sick. Sickness is a degraded state of the body, 
during evolution a mind is in a degraded state of functionality. 

A sign of a very weak mind is confusing a thing with its virtualization, a 
theme Plato exampled a number of times. Our virtualizations are 
intelligible, they are not nor ever can be the perceptible, however, one can 
consider them as maps, thus prophecy, predicting behavior, is map 
making. The map is not the territory. The intelligible is not the perceptible. 
We do not eat the recipe, we use the recipe to make a meal. But, no matter 
how many times you say it, you find a world eating paper, the very same 
paper they wipe with. 


Therefore, we are back at the beginning, the cave paintings, the hand- 
made tools, all of these are the evolution of linguistic ability for the mind 
can do nothing else but learn to read and write. Analogic, the pairing of 
behavior to intelligible concepts, was our first and shall be our last, system 
of grammar. With a simple stroke of the hand to produce a segment, we 
have recognized the binary foundation of Geometry, which, the fools of 
today do not recognize, means there is one, and only one, geometry, just 
like there is one, and only one, common grammar, one and only one 
arithmetic, and one, and only one algebra. Each of these comprise a 
symbol set, and the method of recursively applying those symbols to count 
data. 


Arithmetic reasoning is based on a one-to-one correspondence, one limit 
to one material difference. We use arithmetic to accumulate data from 
perception. Geometric, or again, metaphorical reasoning, is based on the 
one to many, the simile in multis, the one idea from the many examples, 
and this is called pattern recognition. How is it, that today, we have our 
so-called intellectuals spouting pattern recognition with their mouth, while 
on the other hand, claiming that there are an infinite number of grammar 
systems? Sounds like a damned brain dead fool to me. 

Intelligence is the ability to construct standards of information 
processing which can be applied to all data. Ask your computer, does it 
use binary recursion to do it all, while on the other hand morons like 
Microsoft claims that there are countless systems of grammar? Do you 
want to read tomorrow, the files you make today, or do you want Microsoft 
to tell you that you are no longer allowed access to your own files? Is 
Microsoft, or any other corporation, educational, religious, or 
governmental the standard of information processing, or is simple binary 
recursion which is common to all and yet independent of all as well? 


Adam and Eve are а Conjugate Binary Pair, whereby Compete Induction 
and Deduction, produce the human race. Words without wisdom is the 
condom which prevents the birth of man. 

An illiterate species cannot reliably produce a literate computer. In my 
following work on Basic Analog Mathematics, you may learn how to draw 
one which is faster, and more accurate than any computer produced 
today, providing you have the intelligence to comprehend the work. Wow, 
instead of simply Geometry, I can call it Transcendental Transfinite Tit 
Tweaking Hand Computation! Or T-T-T-THC for short: it is legal you know, 
my stoned government said so. 


Naming Convention 

Saturday, September 4, 2021 

Universally 

Every possible grammar is a method of utilizing binary for memory 
manipulation. And every possible grammar is effected by complete 
induction and deduction of the unit. A unit, is a universal conjugate binary 
pair of a relative constrained by correlatives. 

At the foundation of every possible grammar is the intelligible unit to 
formulate each particular grammar; the symbol set it uses and the method 
by which those symbols are grouped to express names is simply a 
recursion of that unit; these are the naming convention by which each 
grammar is based and every proof can resolve the entire chain of usage 
back to the convention of names, or what Plato called, the First Principle 
Parts of that grammar, which is the convention of names that grammar is 
based on, logical and analogical. 

Fundamentally, a grammar is an indexing system, which is something 
you should take away from the above. We can call a grammar system an 
indexing system, or a memory mapping system but we can never say, if we 
are sane, that the grammar, or its product, is the data, or information, our 
actual experiences. Grammar is simply a tool afforded to us by Language. 
It is the Ultimate Tool. 

These two elements of grammar, symbol sets and how we apply 
recursion to them, which are standards of human behavior for a correct 
system of grammar and are the standard for sapient psychology. As the 
human race is still primitive, it has not standardized this yet; close, but 
still not rational. It cannot be said that the human race is sapient or even 
civil, not by factual definition. Psychology is commensurate with the 
principles of grammar which are functionally resident in a mind as 


grammar systems, and currently man is claiming ignorance of both. This 
amounts to calling himself a brainless fool and like a fool, he is happy with 
that result. 

Our two intelligible elements of a unit, or thing, can be expressed as no 
difference between such and such, which is Arithmetic, and a difference, 
which is Geometric. For example, we compose symbol sets with standard 
behaviors of the hand. If I wanted to compose a symbol set which was 
absolute to those two elements, it would be geometry, stop, go stop, for a 
line segment. In Logics, we use a many to one in terms of behavior to 
formulate symbol and the methods to manipulate them. Thus the symbol 
sets are composed of many behaviors to form letters, numbers, etc. The 
symbolic convention in Arithmetic requires a one-to-one correspondence 
in how those symbols can be grouped or indexed to form names. The 
second element is how we index or group those letters to form particular 
names for the particular examples of the elements we experience in the 
things around us. These names must be kept in a dictionary, but there are 
no standard recognized dictionaries today except, when achieved in the 
coding particular programs which keeps them from crashing. There is no 
such care taken in human social behavior. 

Common Grammar does not have an ordered system of indexing these, 
Arithmetic does, while Algebra combines both of the indexing methods 
used in common grammar and arithmetic for its system. In algebra, the 
names for the parts of things are unordered, however, the operations, our 
use of those names, are arithmetically ordered. 

Geometry is the remaining grammar which starts with an arithmetic, 
one-to-one correspondence between the intelligible unit and the behavior 
of the hand. This means that Geometry is composed of two, and only two, 
symbols; point and segment, one is perceptible, the line, and one is 
intelligible, the point. A point which can be within a range is called its 
locus. When someone using the grammar is stupid, the ascribe relative 


differences to points, as if they аге perceptible objects instead of 
boundaries. They have moving points, and an infinite number of them to 
comprise a line, a plane, and even space itself. They are wholly ignorant of 
their insanity. When we make something visible, and call it a point, we are 
not denoting the perceptible, but something intelligible which these people 
do not get. A circle is just such a locus. Just like every other grammar, 
geometry functions by complete induction and deduction of a unit. The 
loci of a process is a simple way of saying things like, for ever P from N to 
X, etc. When one is simple minded, they actually believe that points move, 
or that one can ascribe motion to them; but an absolute is never a relative. 
It is not professional, save by way of conversation, to claim a point moves: 
such phrases are colloquialisms. One may say it moves only as a 
colloquialism and claiming a colloquialism in a formal write-up may not 
be professional and should always be pointed out as such in order not to 
confuse children. 

When one is simple, or is conveying geometry to the simple minded, one 
does not expect them to comprehend the intelligible, even so called 
geniuses never did. So, we say, in those cases, for those minds, that 
geometry is effected by straightedge and compass. This is akin to saying 
that essays are written with pen or pencil, and paper. We express ourself 
to the simple minded in terms of the perceptible, but it should always be 
followed by a more exacting intelligible expression as simple minded people 
often never even imagine a distinction between perceptible descriptions 
and intelligible definitions. If you explain it to them, then they have a 
chance to eventually comprehend something intelligible. If you do not, 
then you forget that most of us are lazy. 

Every grammar system forms names by using names, as a process of 
recursion, thus we are always seeking names by manipulating names; this 
is called reasoning, finding the equation, or solving for an equation or 
describing some thing or process, or a recipe and even instructions. As 


grammar is а process of virtualization, the actual product will factually 
always be a virtual representation, or metaphor. Names, recursively used, 
produce only names, even in geometry. The first names, however, are 
symbols which one learns to pair with their own hand, or method of 
expression such as speech. These name one's own behavior specifically for 
grammar basics, units of behavior to effect a grammar. 

Mystics teach and preach that reality is determined by names when in 
fact, names are determined by the intelligible mapping of reality. The map 
does not produce any reality at all. We may produce things by following a 
map, but the map has not ability, no motivation, to do anything at all. 
Names, in of themselves, have absolutely no meaning. There is nothing, in 
all of creation, which is a product of itself. From the Pope to the multiple 
PhD holders, men preach mysticism about names. Man is very much still 
a simple minded savage in the universe. The assignment of memory to 
names is an intelligible standard of mental behavior which is still not 
taught today; man is still proto-linguistic. The claim that the meaning of a 
set of symbols is derived from those symbols is the most basic self- 
referential fallacy possible and this fallacy is still the foundation of a great 
deal of social education. This is simply delusion and insanity, a 
schizophrenic result produced during evolution. A mind has to evolve out 
of schizophrenia, out of delusion, out of mysticism. 

Currently there are no correct grammar books, no correct educational 
systems, and no correct governments on the earth and the only one that 
can change that is that person we have slept with every day of our life. Did 
you know that this makes it wholly impossible not to have spent the 
greater part of our life not sleeping with a whore? Wow, now I need a 
shrink. Is that a self-referential fallacy, or simply a tautology? 

Casually, we call something an angle, which means what Euclid said it 
did; things which are angled or again, in some respect proportional other 
than simply 1. Angle is not a noun until it is defined in terms of our naming 


convention. Euclid showed how to do this, but simple minded people, view 
the angle as if it were a crotch and they describe it as such, the meeting of 
two legs when it is factually a ratio. Simple minded people, who apparently 
never consider the obvious, never ponder how it is, in plane geometry, that 
we ever never have anything more than two dimensions. The word 
dimension means binary, mentioning by the two-elements of a thing. By 
recursion of this unit, we say one dimension, meaning a single binary unit, 
two dimension, meaning 2, or two binary units etc. Thus a one- 
dimensional object in geometry is a simple segment. One mentions the 
points, or limits, and one mentions the relative difference called a line for 
linearity. A line can represent any relative whatsoever. It is completely 
metaphorical or to be more correct, since words have no meaning, we, 
ourselves, employ it metaphorically, or always intelligibly. So, when I say 
grammars are metaphorical, in truth, it means that if we are intelligent, 
we employ them metaphorically. 

Any particular thing can have any number of units to describe it. We 
make this having possibly as part of grammar. This is one distinction 
between the perceptible and the intelligible, but if we are not idiots, we do 
not say that each particular thing exists in so many dimensions, when 
dimension refers to a naming convention established by Language and 
expressed in grammars. 

Another thing to consider, in the working with things. If I slice and dice 
a unit, this is geometric, or deduction. When I add unit to unit, this is 
induction. There is no mystery, save for the ignorant, between induction 
and deduction. Deduction is Geometric, while induction is Arithmetic. 
They are not types of reasoning, but types of behavior in regard to things 
and our use of grammar. How can it ever be possible, when all of 
information processing is afforded by complete induction and deduction of 
a unit, to now have this doubled except by mystics and the ignorant? Is 
reasoning different from itself? Inductive reasoning, deductive reasoning, 


positive and negative reasoning, аге phrases for those who play with 
words, but are wholly devoid of intelligence. If, when I turn my computer 
on, it does something today differently than yesterday, I need to fix it, or 
junk it. For example, I have a raid 5 system for the boob tube which today 
has a red light on that will not go away. So far, raid 5 means I have lost no 
data. So, I have to back it up before I pull and replace the defective drive 
before further failure makes it impossible. This means I will not be able to 
watch reruns and I might become emotionally damaged if I cannot hear 
Walter tell me about flying monkeys. 

Due to human simplicity brought about by our evolution, people 
confuse the name of a thing with the convention of names all of the time. 
For example, mystics teach that there are such things as real numbers, 
whole numbers, rational numbers, irrational numbers, imaginary 
numbers positive and negative numbers; all of which confuse a name and 
a naming convention with some particular use of it. This is mysticism in 
action. How many times can someone read Plato, and learn that the 
relative difference between terms, (such as lines and points) cannot be 
predicated of each other? It is wholly impossible for a name to be irrational; 
names are how we rationalize, or name. When you use a name constructed 
in an arithmetic convention of names to name a geometric process, then 
it is not the result which is irrational, it is the user who claims that 
induction is equal to deduction. We recursively name our only two working 
convents in binary; which was once put as, the point, or limit, or 
arithmetic, is that which has no part, or geometric; etc. My point is, a lot 
of teaching goes into making children remember half-baked, delusional 
rubbish. Teaching is supposed to unconfused children, not habituate 
them to it. I do know that forcing children to repeat rubbish as part of their 
social structure does cause mental damage and it is part of our social 
structure today. 


Deduction, aka Geometric reasoning, or proportional, or again 
metaphorical processing has a very decided effect on memory 
requirements, it effects a kind of memory compression. Things are not 
grouped Arithmetically, one-to-one, but in accordance with some system 
of measure, of which there are actually few. It is also called thinking in 
accordance with the definition of a thing. Reasoning is factually geometric, 
or metaphorical when a mind is functional. It is wholly impossible to 
reason manipulating names arithmetically unless one has infinite 
memory, and infinite patients as one can do nothing with that information. 
Arithmetic is a method of assigning names, not manipulating them. I use 
the terms Arithmetic and Geometric, in this respect, in accordance with 
the original convention of name assignment, not the operations on the 
resulting names; every grammar system makes available the use of both 
for operations on the names created by these conventions. 

Particularly 

I have always looked at the Delian Quest as a unique type of novel. But 
in the writing of that novel, one can say that all the work to this point is 
sketched out, not in a finished format. During the work, I was learning 
about naming conventions, and I was very aware of it, but now, in the 
finishing of this work, I have to lay down what I understand of that 
convention. For example, we have induction and deduction. Deduction is 
parsing what we already have, where induction is using what we have to 
acquire more. In geometry, it can look like this. 


I can start naming relative difference, or the part, in terms of some other 
given system of arithmetic naming, or I can start by naming it simply as 
1, making it the unit. If I start with two things, I have to name them relative 
to some other standard, or I can name one or the other relative and the 
remaining one as a proportion to it. This will produce results which look 


different but that difference is wholly determined by the naming 
convention. When one renders a definition from a chain of reasoning, the 
resulting definitions appear different, yet that difference is wholly 
determined by the naming convention we started with. 


A с Β 


I сап name АВ as 1, which means that point C is an induction, in ratio 
to AB and likewise if CB is named 1, then AC is a ratio to it. If I name AC 
as 36 and CB as 14, I am using an external unit and the process is 
inductive. If I name AC 1, the CB is a ratio to AC then I am doing a 
deductive process upon the names. 


Induction and Deduction 

One of the things one should ultimately arrive at in the distinction 
between induction and deduction, and how one writes up a plate. 

Arithmetic equality relies on the Arithmetic system of grammar and so 
one will always have numbers which are no more than arithmetic names. 
The Geometric system of grammar relies on proportion which does not 
have arithmetic names, it has proportion. We learn proportion by using 
Arithmetic names, but proportion is actually independent of them. Every 
grammar uses both Arithmetic equality and Geometric equality; the one is 
not, nor ever can be the other, a relative is never an absolute and this fact 
has everything to do with Law. When primitive people write Laws, they 
mistake the Arithmetic with the Geometric, the absolute with the relative. 

For example; 2 is an Arithmetic Name, however, in common grammar 
we can distinguish between two different operations it can name; two cats, 
or twice denied. Two cats, or twice the standard by which a thing is 
determined to be a cat, or twice denied, two judgments based on one or 
two standards, or units of judgment. 

Now if you are really stupid, you Cantor your speech claiming that there 
are two kinds of numbers, Cardinal and Ordinal. It is wholly impossible to 


have two kinds of numbers ав a number is no more than ап arithmetic 
name. So, the Cantor's of grammar are mythologist, it is not long before 
they start multiplying how many kinds of numbers one has, just like those 
who claim that certain names can effect magical spells and inCantations 
(sic). 

Thus, there are no irrational numbers, there are results which can be 
put into arithmetic names, and results which can only be put into 
geometric names. We have a grammar matrix to function by because we 
have two elements of every thing to name and thus we formulate four 
distinct systems of grammar all of which use the unit, but simply express 
that unit using four distinct behaviors to construct the symbol sets and 
the methods those symbols are manipulated. 

Arithmetic is for particular examples, for example, assigning names, 
while Geometric is for the universal, or every member of a class. Judgment 
is then, and always has been, Geometric, or proportional, or again, 
metaphorical. Line upon line; Precept upon precept. 

Thus, the simple minded manipulate names arithmetically, the more 
complex a mind is, the more, as Plato noted, that mind sees and uses, the 
similar idea in the many examples, or metaphorically, proportionally, just 
as the Bible is written. 

A correct grammar book is a book using Geometry, proportional, 
metaphorical, reasoning. А geometry book has to use the grammar matrix, 
all four grammar systems. 

Notes 


And so to be complete with the demonstrations, I should example each 
of these choices and how it changes the APPEARANCE of the definition; 
not to mention cleaning up my past write-ups which were rather awkward. 
I may not clean them all up or catch everything as I have no help in these 
projects of mine. Not many people actually consider that the only path to 


salvation for mankind is learning how to do, and doing, the work of the 
mind, our own work. It is a learned process which is currently not even 
taught. I do not call anyone a teacher of a thing who is ignorant of what 
we are and why we are. We are simply another life support system of the 
body with a well defined job to do and well defined means of doing it. 
Unfortunately, this well defined thing is not often discovered, nor is it 
discoverable by the blind, or mentally handicapped which is just what 
happens during evolution. 

When starting out in exploring, one may ponder these issues, but since 
one is running to learn, they often get put aside until one gets to where 
one is going, and then one has to clean up the mess in the end, just like 
building anything. 

If one has ever seen one or more of the skits, the Anal Carpenter, it is 
something to consider. 


Thus, in terms of the naming conventions in geometry, there are no 
actual options for mistake, the range of options arrive in the basket of the 
logical system of grammar we use to pair with geometry. We can name 
things in the simple arithmetic, implying some standard unit, of which 
there are many, or we can name every thing in terms of proportion. We 
then have 2 square ways to name our geometric elements in grammar and 
I will example these throughout the work. The equations will look different 
for each one of these ways, and how they are mixed in the write-up, but 
the final equations should be true to the choice of the naming conventions 
used at the start. 

So, I have a lot of work in this final version, the conclusion of my Delian 
Quest as a particular Novel, but as a living behavior, it can never end until 
I, myself, expire. 

The four horseman, four ways we ride to measure the four corners of 
the earth are simply four naming conventions used in four grammar 


systems or the single grammar matrix of the virtual reality in our mind as 
an image of God, or reality itself. 

I can also say that the Delian Quest, like all initial investigations and 
learning, displays a lot of thrashing about. This leaves open a final work, 
which is demonstrated in a highly organized fashion. BAM, or BAG is more 
on that lines, but I have in mind a much shorter work which I currently 
call Hominid's search for the Holy Grail. In this work, the end is already a 
given. However, I do not think anyone suspects that a single equation can 
denote the whole of grammatical manipulation, which it does. 
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The following is a copy of the statistics of a document written long ago. I wrote it using Ami Pro, Windows 
Write, or Word 2, at one time had Word 6 save it another time. I eventually made Word 2003 my standard 
word processor. This is the first figure I started with and it eventually led not only to the Delian solution but 
to Basic Analog Mathematics and my understand that every possible grammar is a binary expression. 
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What it tells me is that I wrote it using an operating system prior to Windows 3 and may have originally 
written using Ami Pro which I quickly abandoned when I purchased Word. The formatting, however, leans 
towards Word 2. It tells me that I started learning geometry at about the age of 38 never having taken the 
topic in school. It was doing my drawing by hand at the time, the first drawing program I used was 
TommyCad. I later found Geometer’s Sketchpad. Early on, I was using Word 2 to construct data table’s which 
I would save to a text document picked up by QBasic to do the math, and then pass it back to Word. I wrote 
macro’s for that. I did that until Mathcad sent me an invitation to buy that program and have used it ever 
since. 


I suspect Mathcad sent me the offer as Microsoft approached me first to become a beta tester, probably 
based on the machine I had just purchased which ran at a blazing 25mhz, which I later dropped out of 
because of the stupid way they ran the program, the original version of Dos 6 completely ate my hard drive 
and I lost a lot of work. I was using one of those sewing machine boxed computers at the time to carry it to 
and from work as I worked at G.M. I was the first G.M. factory worker to carry a pc in and out of the plant 
which led to a Union settlement allowing employees to bring their own computers in and out. 


The following table is from Wikipedia. 
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I wrote the letter as I believed that a real geometer should work on the problem of cube duplication from 
this starting point as I have never even had geometry in school. However, I was surprised to find that these 
publications only expected such letters from professors instead of factory workers. No matter, once I had the 
combination of a drawing program and Mathcad, I could get more involved in simply learning. When I got 
these two together, I started putting some of my original drawing's on paper into a formal digital diary. 


I have posted my work on AOL, personal free websites, even shareware CD rom's, mostly because I was 
looking for a kindred study flame, which never happened. 


Before the Delian Quest, I pondered the issue of Who wrote the Book of John? I found that all evidence 
points to the wife of Christ, Mary and that enough still remains in the text to make a good case of it as it was 
deliberately altered to hide the fact. There is evidence to support the idea that Christ started to perform at his 
own wedding, which has a root in Law. His wife evidently became a companion prophet. There is also evidence 
that Peter had his eye on her which never panned out. 


Then I decided to tackle the Name of the Beast 666. The depth of that solution evolved over years. After 
these, I decided to find another impossible problem to solve when I ran into the Delian Problem. My studies 
started in my childhood by putting before myself specific questions. Then for a long time just reading any 
book I could come up with. Then I started targeting so called impossible problems. My original approach to 
the Bible was a result of a sign post in a lucid dream. My first reaction was that it was rubbish, but it quickly 
faded when I realized, rather quickly, it was using words in a manner I had never seen before, it was 
deliberately testing the reader. Later, I found another writer who wrote in a similar fashion, Plato. 


АП of this tells me that I have been in a state of cognitive dissonance before I started my work on the 
Number of His Name and geometry as I should have been dead prior to this, before I came back to Michigan. 

At this time, I am want to do another revision of the Delian Quest and have decided to put the opening 
as I had done before the 2015 release. 


ΤΗΕ DELIAN SOLUTION 


| do not view the Delian Problem in the traditional sense, that is, as the problem of duplicating a cube. | view the 
problem of duplication as only one application for a Geometric process of general cube root abstraction. Truisms and 
processes are there to be discovered, if they are at all possible, it is possible to discover them. The Delian Problem is, for 
the correct Geometric figure, just one application of that figure. But then | am not a Geometer. In fact | dropped out of 
College to work on some items that | think are of particular importance, and tracing down the solution of the Delian 
Problem was just an example of some of the researches for that work. | have not even studied much of applied 
Geometry, | have been working on the theoretical aspects of it. Therefore this is an amateurs presentation and is not 
anything resembling a "finished" demonstration. The preceding figures are, however, technically correct abstractions. 


While doing my first once over of the Elements, | found the propositions in Book 2 relating to the equality of 
complements. It occurred to me that since this was the correct method in which to manipulate area, an extension of it 
could be used to manipulate volume. This proved, after much searching, to be true. An extension of the figure can be 
used to abstract cube roots as well. 


To cube а three dimensional rectilineal figure one has to start with the concepts of area manipulation on the two 
dimensional level. Starting with the rectangle in plate 1, one can see step by step, through plate 4, how to manipulate the 
figure while retaining the same area. If you study the Elements you will find a more complete set of abstracts to learn 
from. The method of squaring two sides is an abstract from this method. 


























Plate 1 Plate 2 
































Plate 3 Plate 4 


The question becomes- "Can the figure be extended to work with three sides and retain the same volume?" 


| will take a short side trip. Turn to plate 5. Given a square апа any point on the diagonal ray off the square, that is, 
extended outside of that square, divide two sides of that square into identical ratios with a ray from the chosen point. 
Plate 5 demonstrates the solution. If you play with the figure long enough you will find that it is a direct abstract from the 
figure that yields square roots. Length AB=CD, BC=DE. This is not a trivial matter, for to perform cubic reductions we will 
have to find a method to divide this square into three such segments that have a special relationship. 
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Plate 5 AB = CD. BC = DE 


Let us take a "bar" as in P.6 and put two of its sides back to back as in P.7. Also lay out a 45 degree angle, as that 
is what our cube will have to end with. In P.8 we lay out where the cube is suppose to take place and we place in the two 
rays that will make the respective area manipulations. After several of these figures we will note that the two angles are 
indeed related because it always takes exactly two divisions to cube the figure, however, in this configuration | cannot 
gather any hint of another relationship between these two rays, or their angles. 
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Ρ.9 


If | place both rays on the same side of the figure, | not only save paper, | also see a relationship, A=D, ΒΞΕ, C=F, 
and by working with these segments find that the square root of AC-B. 
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P. 10 A=D, В-Е, C=F Р. 11 


With a little more playing around, | note also that | can put a "hat" on the figure and that rays from the corners of the 
square under that figure will always converge on that semicircle. The immediate implication is that, not only is the square 


root related to the right angle, but the cube root as well. 




















Let us work with the square in a 
right angle for a moment. In P.12 we 
find the answer to the question—"How 
do | find the square in a right 
triangle?" 














Plate 12 











Plate 14 











Plate 15 

















Plate 16 


In Plates 13 through 16, 
we find the answer to the 
question—"Given a length 
of line, and another that 
must be one third or less of 
the first, what is the right 
angle which contains this 
segment as one side of a 
square?" The questions 
could be stated more 
technically than this, but—. 





























In Р.17 We see that 
"The square in a right 
triangle is equal to the 
square of the remaining 
two segments, and in a 
duplicate ratio and" 


P.18 "The three 
triangles on the sides of 
that square are in a 
triplicate ratio to those 
sides of that square." 


P.19 Shows another 
square that can Бе 
formed using the same 
segments as the square 
in a right triangle. This 
square will be used in 
demonstrating another 
triplicate ratio, and that 
is ће Pythagorean 
principle for cube roots. 



































Plate 20 Demonstrates the triple implication of the Pythagorean theorem іп the cubic expression. It will also do well 
to note that the three squares in continued proportion on the diagonal of the square under the right angle major have the 
same relationship as the segments on the hypotenuse of that given right angle. 


There is one more triple proportion to look at. Plate 21. 


























All three semicircles intersect the semicircle which we draw our right angle in at the same point (A). From the 
center of the square under our eventual right angle (E) until they all intersect on that semicircle (A) they will produce a 90 
degree angle divided into a 45 in the semicircle that is used for the square root application. | will leave it to the inquisitive 
reader to find the proper method of using this information to find a the method to find the intersect of the two rays under 
this figure. One will note that | have written in the progression along the bottom of the plate of the lengths involved. 





Let us turn now to a simple but very productive diagram, Plate 22. 


How close is the segment AB to the cube root of the circle given as a sphere? Is it well within pencil tolerances? 


What approximate cube root figure is the segment CB а part of? (for abstract see Plate 12.) 




















Plate 23 


On Plate 24 the radius for the circle OP is given by MN. 


OP- MN 




















> 





One of the items that one will find in working with the figure is that it is infinitely recursive, by adding a couple of 
lines in the right place, one has another cubic relationship. 


How do we test for accuracy of our cubic results? It will be noted that on the line that is the cube root of B2A (if you 
have missed it, the figure gives both roots, А2В and В2А) there is a series of intersects, (three of them). When these 
intersects form a line parallel to the base of the figure then the result is accurate, this should have been abstracted, and 
used for proof, during one's play with P.7 and P.8. 


A great number of propositions relating to the figure can be generated, of which | shall not here produce any. 
Doubling of the cube came very early in my search, the difficult part was in learning how to abstract any root. Now | have 
much work to do, and much learning to do to complete that work and | hope you have fun with the figure. J.C. 
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A Duplicate Ratio 


Unit := 1 
Given. 
АВ - 8.8900 № = 2 


ВС := 3.28600 N5:-4 


062092R1 
Descriptions. 


There are many ways to take the square root of any two differences, 
this is one of them. It is a very old figure, one can find it in Euclid's 
Elements. One can then say, that the Delian Quest starts with a given, 
The Elements of Euclid. What many do not realize, is the foundation of 
that work, the concept that Geometry is just another binary grammar 
system, traces back to Plato. 










Unit - 1.00000 
AB - 8.89000 cm 
BC Ξ 3.28600 cm 
BD = 5.40486 cm 


J AB-BC -BD = 0.00000 cm 





BD - /АВ ВС Вр = 5.404863 





Now, let us fold BA over BC and make what is called а numbered line. A B ο 
0 1 Νι №2 
М, = 2.88094 
М, = 4.00000 


As the first figure is a given, all we һауе to do to show how to take the 
square root of two numbers on a number line is simply unfold it. I am 
going to unfold it to the perpendicular to the point of origin. And now we 
can take advantage of all the simple resulting equations for the two 


1 Ξ 1.00000 
numbers and the result. Ws 2200000 
1 = . 
№2 = 4.00000 
М1 Νο = 2.828427 R -- [Ny ‘No ММ» = 2.82843 
A = 2.82843 
[№1-№2-А = 0.00000 
А2 
Definitions. ы" - 0.00000 
R? R? : 
R- /N4.N5-0 — -N, = О —— -N; = 0 a d - 0.00000 
1 72 Ny 2 No 1 м. 312 0. 


АМ; = 2.93133 ст 
AN; = 5.86267 ст 


The numbered line is not а new idea. Numbers are just names developed as the 
Arithmetic Naming Convention. We can also use Common Grammar to name 
our points as has been done for thousands of years. A line with the points given 
names has always been a part of formal Geometry. 


Unit := 1 
Given. 
Ny Ξ 4 
Ν2 чен 
06209282 
Descriptions. 


It really does not make much of a difference if unfold I fold my 
figure, certainly not in the result. The next question is, can I 
take a third thing and put it proportionally at point A? 


к-./М1-М2 


Definitions. 

в? Ν ο I N 0 
м 72 м “1 
Ny 2 


A Duplicate Ratio 


1 = 1.00000 
Мі = 4.00000 
М = 2.00000 
ММ» = 2.82843 
R - 2.82843 
N,.N5-R = 0.00000 


R2 
——-N2 = 0.00000 
Ni 
R2 
——-N, = 0.00000 
М2 


Unit := 1 A Duplicate Ratio 
Given. 
Ny = 4 
No 2 
062092R3 
Descriptions. 


To add any number of differences, 
proportionally to the first two given, we simply 
take half of it and project from the root of the first 
two to find our two radii from the center which will 
place that third difference on the line All the while, 
we se wwe have be producing duplicate ratios. It 
then follows that any number proportional ratios is 
going to depend on the square root of term pairs. 





1 = 1.00000 
The whole exercise is then, given two differences N, = 2.00000 
and then find the point of similarity from which №2 = 4.00000 
they are set into this proportional series. N,N = 2.82843 
А = 2.82843 | | 
\/№1-№2-А = 0.00000 ` ТЕ 
А:- / М1 ‘No \ | 
А2 | | 
Definitions. N. № шы 
А2 | 
N. —-N, = 0.00000 . | 
ΙΝΙ Νο = 2.828427 N2 | 
Ns = 1.19210 | 
Аға 19-9 ВС - 2.42850 cm | 
2 2 D1 = 2.03717 cm | 
8 Ν 0 E N ο BC қ | ж”. 
Б = Е = — = 1.19210 Š | Є: 
Ny 2 Nə 1 D1 %. | 2 
В = 2.29450 B | Β E 
— =1.14725 | Мі ти №, — = 0.81123 
C = 3.48660 N C - 7057363 — 7070711 А 
Ny N5 е | | А 
— = B De ІА = — = 
г” — -114725  — 0.5743 | "золоті с 091123 
2 с N2 N2 


Y (2 Unit, external 


Given. 5 қ наб 
N4 - 74206 А up icate Ratio 
Ν2 = 3 BC := No 


062092R4 N3:= 1.05 DE:= Ns 


Given DE, AB, BC, place DE on AC 
such that with some point J, as AB: 
AD :: AE: AC and as AD: AJ:: AJ: 
AE and as AB: AJ :: АУ: AC. 





Descriptions. 
АС := Му + BC 
АЕ := М АС:-АС АУ--/АҒ-АС Мі = 0.74206 


М, = 3.00000 


ΡΕ 
AL= = J АЈ? + AL? DE - 1.05000 


X/Y - 0.35000 





АО := JL- AL AE:-JL-AL X - 7.00000 
Y - 20.00000 
N N C - 3.74206 
1 AE gy ΑΡ AJ. 1 AJ 5 ete енеке 
AD AC AJ AE АЈ AC | u L = 0.52500 
D = 1.22212 
E = 2.27212 
Νι E 
"CH C - 0.00000 
Definitions D J 
—.— = 0.00000 
АС = 3.74206 AJ = 1.666383 AL = 0.525 J E 
Ni J 
AD = 1.222129 AE = 2.272129 Jc. 0.00000 





Definitions 
AC - (Ny + №2) = 0 


AF-N,=0 


II 
o 


AG - (Ny + N2) 














Να 
AL- — 26 
2 
4.N,7+4-N5-N,+N 
p ο 11 "3 
JL- -0 
2 
AD- -0 
2 
N 4.N,7+4-N,-N5+N 
27 1 + 1 Nə 3 
AE - -0 


N, = 0.74206 
М = 3.00000 
DE = 1.05000 
Χ/Υ = 0.35000 
X = 7.00000 
Υ = 20.00000 
C = 3.74206 
J = 1.66638 
L = 0.52500 
D = 1.22212 
E = 2.27212 


= 0.00000 


IS o| 2 
o| m 


= 0.00000 


I 


= 0.00000 


«|ж = 
оч 











2 


lim 









--------і%ф------р 









Additions 1. 
Subtractions 
Multiplications 


Divisions 1,202 


12.72575 
1.78366 
J(&-N,2*4-N N2*N32) 


V 
U 


N, - 0.64279 
Νο = 3.50723 





1.65272 


4.N,2-Z 


Ζ 


0.00000 


-0 


0.00000 


- 1.43366 
4.15002 


Να 
с 


2.25442 


Y= 


1.06683 


D= 


= 0.00000 


Νι ΝΟΥ 


- 0.00000 


C-(N,*N3) 
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Y 2 Unit. 














AB:- 1 P . 
ο κα. A Duplicate Ratio 
N; := 3.98280 ВС = № 
062092R5 No := «81091 ОЕ := Nə 
Given DE, AB, BC, place DE оп AC 
such that with some point J, as АВ: _ 
AD :: AE : AC and as AD : AJ :: AJ : XB EE АВ = 1.80433 cm АВ = 1.00000 
AE and as AB : AJ :: AJ : AC. — .—  -0.00000 АР 7336199 cm Ар = 1.86329 
AD AC AJ = 4.02767 ст АЈ = 2.23222 
Definitions AD AJ = 0.00000 AE - 4.82514 cm AE - 2.67420 
AJ AE АС = 8.99063 cm AC = 4.98280 
АС := 1+Ny AC = 4.9828 — -0.00000 AL =0.73158 са AL = 0.40545 
= 1.80433 = 
АЕ:- ΑΒ АЕ-1 ΑΕ 433 cm АЕ-1.00000 
JL - 4.09357 cm JL = 2.26874 
AG = (АВ + Ni) AG = 4.9828 AC-(1*N;) = 0.00000 казна на 
Ж = Л.----------0.00000 
АЈ = /(N,*AB)  AJ-2.232219 ni ... 2 
AJ-./N,+AB = 0.00000 
,/No2+4-N,+4-N 
N № AD-—— — — — —.. = 0.00000 
м AL - 0.405455 πα e M : 
"23 ud Νρ1./Νρ214.Ν|14 
a AE-— 5 —— = 0.00000 
| (x2? 54-51 +4) 
JL :- зано πε JL - 2.268743 
2 
Ар := ———— M ΑΡ = 1.863288 
2 №, = 3.98280 
м + (N2? «4-N +4) ісінен | 
АБ ссср AET 2673198 Additions |” 
AB AE AD AJ 
AD АС AJ AE Subtractions 
AB AJ 
AJ AC | 


Divisions 





A Duplicate Ratio 


062092R6 


We may now be ready to come to an outline of the whole affair. 











062092К6 





2 








АВ - 2.13783 ст 
AD - 3.25040 cm 
AJ = 4.16849 cm 
AE Ξ 5.34590 cm 
AC = 8.12800 cm 


AB 
— = 0.65771 
AD 
AE 
— = 0.65771 
AC 
AD 
— = 0.77975 
AJ 
AJ 
— = 0.77975 
АЕ 
АВ 
— = 0.51286 
АЈ 
АЈ 
—— = 0.51286 
AC 

















06209256 


ВАС Юг 062092 


Starting with а simple given, we will end up prepared to formulat Basic Analog Mathematics, і.е., write Geometric Figures which 
can compute any mathematical and any logical result which, as the output is concurrent with the input, independent of time, 
that is, process information in no time whatsoever, i.e., computation independent of time. And it is all the result of binary 
recursion. Every possible grammar is the product of binary recursion, and, as one can plainly see, it is possible to produce one's 
results, quite independent of time. Therefore, the ability to predict the future, using binary recursion, is not only possible, one 
can say, it is factually proven. Our biologically defined job, to learn to predict the results of any number of givens is a proven 
fact and provably possible. 











Νι - 4.27962 
№ = 2.48336 F AB 2 
/ ------------------- = 0.00000 
АВ = 1.00000 AF = 1.00000 ΄ AD Νρ214.Ν114-Ν2 
πο ο M σος Ж | ΑΕ NotJN2?*4-N;*4 0.00000 
AJ = 2.29774 | | АС" 22 = 0. 
AB.AG-AJ = 0.00000 КИ πα... 
AL - 1.24168 ------------------ = 0.00000 
A AJ 2. JN,*1 
JL - 2.61178 ії | | AJ 2../Ν111 олш 
AJ?+AL?-JL = 0.00000 pus А» ucc рЫ MES AE Nj-/N;*4.N;4 ο 
AD - 1.37010 GM ui | animation limit AB 1 
AD-JL-AL - 0.00000 n = ο | —. = 0.00000 
ccce Additions| ---- | NE AC AJ JN,*1 
AE - 3.85346 | | | | i І d E 2271 АУ 1 
AE-(JL*AL) - 0.00000 "FT | | о = 0.00000 
Subtractions gne tte п | AE | | AC _/N,+1 
(Ар |! | | 
| р, ШУТ | | 
Multiplications CON | | 
Divisions AL О! | | 
Squares| - ος | | | | | 
Roots | 7. AJ | | 


S 2 Unit. 


ΑΒ - 1 
Сіуеп. 
Ny = AB 
081292 3 Rusty Cube of a Sphere 
4 3 
Given AB, how close is BJ to the CUBE_ROOT := E TON, | 
cube root of AB taken as a sphere? 
Descriptions. 
AB? 
BH := 4 2. AB? CG = — 
BH 
2 2 2AB 
AG := 4 Са” + (AB + CG) DG := са. —— 
AG 
AB + CG) (AG + GJ 
αὐ-- aB? pg? лк &B*CG)(AG: GJ) 
AG 
СС-АЕ 


EJ = AB; сс BJ := 4 EJ? + (AE - AB)? 


Q| = 


BJ 





= 1.000943 4 й 
2 В7/-|--т-М17| = 0.00152 
3 
4 8 
ген 


3 
Definitions. 


1 
4 
BJ- N} | 42-2" -0 


The Delian Quest 1993 
John Clark 
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Pythagoras Revisited 


AB := 7.89517 





AC := 6.02581 
A J D B 
Descriptions, Given just the three sides of any triangle, find its 
heighth from the perpendicular CD, DJ and the medial 
АС? Bc? EF 
AE = —— BF: —— ЕЕ:- АВ-(АЕ+ВЕ) DE: —- bisector CJ. 
AB AB 2 


AD: AE«DE БВр-АВ-Ар  CD- 4|AC?- AD? 
AB 2 2 
АЈ:= —— DJIAD-AJ CJ:  CD* + DI 


Definitions. 








AB? - AC? - BC? АВ2 AC? _ BC? 
EF-—— 27 ο рЕ-27 27 ---ο 
AB 2.AB 
AB? + AC? - gc? AB? - AC? + Bc? 
Aap- AY -PY L ao во A tay _ 
2.AB 2.AB 
2 2\2 2 2 2 
(АС - вс?) (/2-Ас _ AB? +2.ВС 
о 
2.АВ 2 





єп V (АВ + AC - BC) (AB - AC + ВС) (AC АВ + ВС) (АВ + AC + BC)] | қ 
2.AB Е 


Given just the three sides of апу triangle, find its 
heighth from the perpendicular CD, DJ and the medial 
bisector CJ. 


= 
Ц 
< 
Ш 


Pythagoras Revisited 

















Unit. 
010893B 
X 
AB:- — 
42 24% X 
Descriptions. 
Y W 2 2 
AD:-— CD-— AC := 4 AD + СО 
Z X 
NEM ж” 2 
BD:- AB- Ар ВС:= 4 BD +CD 
АС? Bc? EF 
АЕ := —— BF - —— EF:- АВ – (АЕ + ВЕ) DE = — 
АВ АВ 2 Unit = 1.00000 А 
М/Х = 0.30000 
АВ 2 2 
АЈ := — DJ:= AD- АЈ CJ-4CD +DJ W = 6.00000 
2 Х = 20.00000 
Ү/2 = 0.40000 
Definitions. Y - 6.00000 
J TEN. MMC MESS 2 - 15.00000 
Ү .22-Х-Ү АС - 0.50000 
Ар---0 CD 0 АС- 0 
7 Χ.2 ΒΡ Ξ 0.60000 |W2.Z2+X2.Y2 
BC = 0.67082 xz -AC = 0.00000 
2-Ү J| w?.22 . x?.y? 2 x?.y.z . x? z? АЕ = 0.25000 zy 
BD- ——-0  BC- σποτ — 0 ΓΞ 0 ВЕ - 0.45000 — "BD = 0.00000 
p - s  /((W2.Z2+X2.Y2)-2.xX2.Y.Z)+X2.Z2 
2.72. х2 y? w?.22.x?. y? 2.x? v z.x?.z? = 0. —— BE = 0.00000 
АЕ о = 0 ВЕ а C І? W2.22«X2.y2 
x“ -Z x“ .Z -----------ΑΕ = 0.00000 
Χ2.Ζ2 
2,72 2 у2).2.х2.У. 2.72 
2.(x?.v.z -w?.z? _ х2.у2) (х2 Ү2-ч2.22 χ2.γ2) (АЛЫ: 32595255 52: 2 E L 0.00000 
EPR-—— —2.3 =0 DE - 2-2 Ξ0 Χ2.Ζ2 
X Z X Z 2.(X2.Y-Z-W 2.Z2-x2.Y2) 
ЩЕ = 0.00000 
Χ2.Ζ2 
Α.] 1 (0) DJ a-z J 2.72 2.2 2 2.22 
--- ------ 4-W2.Z2«4.X2.Y2)-4.X?.Y-Z)* X7.Z 
2 2.2 ааа YZ = 0.00000 





/4м2.22,4.х2.ү2 4. x? у z . x? 22 


CJ - =0 
2.Х.2 


2.Х-2 


Unit is external, The curve AK is derived from the cube root figure as demonstrated. 











Given. 
. Given AG and that GF equals one third of AG, for any AC is BD the square root of AB 
М1 = 3 Марр 
multiplied by DG? 
№ = 4 Divide a segment twice such that the mean segment is the root of the extreems. 
060393A 
Descriptions. . 
Exploring Тһе Curve АК 
АС 
AG:=N, АС--- 
М 
2 
АС 
GF := z Ms J GF (АС - GF) 
2 
а 2 2 (АС 
GM := 4 СЕ + FM ST:=2-GM EN- | GM’ - ЕЖ 
ST- AG 
PS := — НО := \/(АС + PS) (AG - AC + PS) 
2 2 2 2 
CH:- HQ- ЕМ АН- }/ АС” + СН” СНО | (Ас – AC)“ + СН 
AH? GH? 
AB := —— DG:= —— BD :- AG - (AB + DG) 
AG AG 






BD —-./ AB.DG- 0 AB - 0.348612 BD = 0.802776 | DG = 1.848612 




















Definitions. 
Ny Ny 2:3 /8:ΝΙ 2-/3.N4 
AC-— -0 GF-—=0 ΕΜ. -0 GM- -0 ST-————— -0 
М, 8 8 8 8 
N. (2-./3 - 3) Му. | N52? + 12.N5 - 12 Му. / N37 .12.N5 12 N. N му. (м | N52412.N5- 1216 
1 14 №2 2 14 №2 2 1 Ко 14 № 2 2 
Рё —-—— бб ене = Ан = cu 25 


6 Nə: 12 № -ү 12 /6:Ν2 


2 2 2 























GH =O AB -0 DG- -0 
мі | N52 12.N5 - 12- N.-N 2.N47.| 6.N5 « N52 Νο: | N52 « 12.N5- 12- 6 2.N47.| 6.N5 +N- Νο: | N52 « 12.N5- 12- 6 
552 cre. а Ny ο ο my [S απο а tia Na NJ ee ш 2u e N2 
вВВ------.---:-.Б.----0 BD - ——— se): AB g(-——-—————————-——— И.) 


3.Ν 2 2 
2 9-82 9.Ν2 











Unit. 
АС = 1 The curve AK is derived from the cube root figure as demonstrated. 
Given. Given AG and that GF equals one third of AG, for any AC is BD the square root of AB 
М. —4 multiplied by DG? 
1 Divide а segment twice such that the mean segment is the root of the extreems. 
060393B 
Descriptions. Exploring The Curve AK 
AG 
үс e AG 
= м. ӨЕ = = FM = /GF.(AG- GF) 
2 
| 2 2 | | 2 (АС 
GM := 4 GF + FM ST.-2.GM ЕМ:- | GM” - E 
ST- AG 
PS = — — НО := \/(АС + PS) (AG - AC + PS) cV 
12 2 |] 2 2 1 
CH:- HQ- ЕМ АН- АС - CH GH-- |(АС- AC) +CH 
AH? GH? 
AB := — DG:= —— BD := AG-(AB+DG) | | | || |. N цш 
AG AG 


T 
BD -/ AB.DG- 0 AB - 0.116204 BD = 0.267592 Рс = 0.616204 


























Definitions. 
1 1 2 1 
асо l o ar-l.o ғм-У2-0 вм 1-0 ЕАС 
Ny 3 ν9 уз 3 
2 2 
1 να 1 JN +12-N,-12 WES +12-нү-12-ну)-/3 
ЕМ-----0 Ρβ-|-----|-0 HQ-—— — —— -0 Го) з о 
J 12 3 2 (/12.М1 6-Ny 
N N,7+12-N,-12+6 7.N,—_/N,7+12-N,-12-6 № —_/N,7+12-N, 12:16 
ak (9 Ваа сн "201 ] 75e 1 1 ΕΞ τ 
АН = ао АВ-Б>->->>>>Б-->----0 


6-М 6-М 6-Хі 
X 1 \/ 1 


7-N,- |[n,? «12.5, -12-6 нү? 12:8, -12- N) [2 (m? «6m, - 6) алу [212 84-12 
о  BD- ә: ας μμ ue. Liu μυς ως 


6-Ny З.М, 3-Ny 














DG- 


0 


Unit is external. 


Given. 
AD :- 2.17506 AB :- 3.14654 AC := 1.74732 


Two Triangles with a Common Side. 


060793A BD := 2.61333 CD := 1.38168 


Descriptions. 
Let the two triangles ABD and ACD be given. 





(AD + CD + AC) (CAD + CD + AC) (AD - CD + AC)(AD + CD - AC) 





CG := 
2-АО 
Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. BH: (AD + AB + ΒΡ) :(- ΑΡ + АВ + ΒΡ) (АО - AB + ВО) (AD + AB - BD) 
i 2.AD 
Greatest Disance: š 
Least Distance AD? + AC? - cD? AD? + AB? - BD 
AG = ——————— АН += —— — 
2. AD 2. AD 
D 
GH = AH - AG 
2 2 
BC, := y GH’ + (CG + BH) 
G 
B 


BC, = ү GH? + (BH - CG)” 





A A 


Definitions. 








1/2. |,/(AB + AD — BD) (АВ AD + ΒΡ) (AD ΑΒ + ΒΡ) (AB + AD + BD) -\/ (AC + AD - CD) (AC - AD + CD) (AD - AC + CD) (AC + AD + CD) .. 
Bc + АО“ AB? .АС2 + АВ2?.Ар2-АС2.Ар2:; АС2.Вр2 + Ар2.Вр2 + АВ2.Ср? + Ар2.Ср2 _вр?2.ср2 3 
р 2.AD Е 








,/2. | АС2.Ар? + АС2.Вр? + AD? .Вр? + АВ?.Ср? + AD2.CD2 - BD? .ср? + AB? АР? - AD^ - AB? AC? .. 
Hc + -V (AB + AD - BD) (AB - AD + BD) (AD - AB + BD) (AB + AD + BD) -/ (AC + AD- CD) (AC ΑΡ: Ср) (AD-AC+CD)(AC+AD+CD) — 
2” 2.AD — 


Unit 

AB:- 1 

Given. 

AD :- 2.17506 АС := 1.74732 Two Triangles with a Common Side. 
060793B 

BD := 2.61333 CD := 1.38168 
Descriptions. 





Let the two triangles ABD and ACD be given. (AD + CD + AC) -(-AD + CD + AC) -(AD - CD + АС) (АО + CD - AC) 





σα := 
2-AD 
Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. BH» (AD + BD - 1) (AD + BD + 1) (AD - BD + 1) (BD - AD + 1) 
i 2.AD 

Greatest Disance: Least Distance ΕΝ Ac? Е ср2 AD? +12 _ gp? 

AG = ------------- AH = —— 

2.AD 2. AD 


D 
GH :- AH - AG 


BC, := \ GH? + (ca + вн)? 
BC, = ү GH? + (BH - CG)” 





A A 


Definitions. 








i oe τ " 


Bë + /(1+AD - BD) (1 -- AD + BD) (AD- 1 + ΒΡ) . (1 + AD + ВО) . (АС + ΑΡ - CD) (AC -- AD + CD) (АР - AC + CD) (AC + AD + CD) ^ 
. 2.AD z 








στ, ΙΙ: - 


Ec + —/ (14 AD - BD). (1 - AD + BD) (ΑΡ - 1+ BD) -(1+ AD + BD)(AC + AD- CD) (АС - AD + CD) (AD- AC + CD) (AC + AD + CD) i 
2” 2.AD EE 


2 





AB - 9.36083 cm 
AD = 5.09446 cm 
AC, - 4.34404. cm 
BD = 6.73584 cm 


BC, = 9.28248 cm 
BC, = 5.22560 cm 


e 
ж С.р = 2.63736 cm 
Unit - 1.00000 ra AG-3.71664 em (1^ AD BD = 0.82465 
XY - 0.24024 2 AH = 6.69425 em (1 AD)*BD = 1.17535 
X = 3.20765 я | ne i (AD-1)+BD = 0.26381 
Y = 13.35191 ` | Ap = 1.00000 1+AD+BD = 2.26381 
κι ΑΡ 

XY - 0.38041 7 —— - 0.54423 (AC*AD)-CD - 0.72655 
X - 7.60821 А ізі (AC-AD)+CD = 0.20158 
Y = 20.00000 АС, (AD-AC)*CD = 0.36191 


AB = 1.00000 
AD - 0.54423 
AC Ξ 0.46407 
CD - 0.28174 
BD - 0.71958 
AG - 0.39704 
AH - 0.71513 


(Ар2+АС2)-Ср2 


(Ар2+1)-вр2 


Ар -AG = 0.00000 вс, = 0.99163 


-AH - 0.00000 ВС» = 0.55824 
2.AD 


—— = 0.46407 
AB 


BD 
— = 0.71958 
AB 


сір 
—— - 0.28174 
AB 


AG 
--- - 0.39704 
AB 


AC+AD+CD = 1.29004 


(((((AC-AD)?+(AC-.BD)?)-AC?-AD*)+(AD-BD)?+(AD-CD)?)-(BD-CD)?)+AD2+CD? = 0.38355 





./((1+AD)-BD).((1-AD)+BD).((AD-1)+BD).(1+AD+BD)-((AC+AD)-CD)-((AC-AD)+CD)-((AD-AC)+CD)-(AC+AD+CD) = 0.19895 









/2 ../ ((((((AC-AD)?+(AC-BD)?)-AC2-AD*)+(AD-BD)?+(AD-CD)?)-(BD-CD)?)+AD2+CD?)+.,/((1+AD)-BD)-((1-AD)+BD)-((AD-1)+BD)-(1+AD+BD).((AC+AD)-CD).((AC-AD)+CD).((AD-AC)+CD).(AC+AD+CD) 
2.AD 

J2 - ((((((AC-AD)?+(AC-BD)?)-AC2-AD*)+(AD-BD)?+(AD-CD)?)-(BD-CD)?)+AD2+CD2)-,/((1+AD)-BD)-((1-AD)+BD)-((AD-1)+BD).(1+AD+BD).((AC+AD)-CD).((AC-AD)+CD).((AD-AC)+CD).(AC+AD+CD) 
2.AD 


-BC, = 0.00000 





-ВС = 0.00000 


Unit 

AB:- 1 

Given. 

AD :- 2.17506 АС := 1.74732 Two Triangles with a Common Side. 
060793C 

BD := 2.61333 CD := 1.38168 
Descriptions. 





Let the two triangles ABD and ACD be given. (AD + CD + AC) -(-AD + CD + AC) -(AD - CD + АС) (АО + CD - AC) 





σα := 
2-AD 
Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. BH» (AD + BD - 1) (AD + BD + 1) (AD - BD + 1) (BD - AD + 1) 
i 2.AD 

Greatest Disance: Least Distance ΕΝ Ac? Е ср2 AD? +12 _ gp? 

AG = ------------- AH = —— 

2.AD 2. AD 


D 


BC, := \ GH? + (ca + вн)? 
BC, = ү GH? + (BH - CG)” 





A A 


Definitions. 








/2- |ψ{1 AD- ΒΡ) (1 - AD + BD) (AD - 1+ BD) (13 AD+ BD) -./ (AC + AD - CD) (AC - AD + CD) (AD - AC + CD) (АС + AD + CD) .. 


Bc + AC?. AD? + AC? BD? — AC? - AD + AD? BD? + AD? -CD? + AD? - pD2.cD2 + cp? ο 
р 2.AD = 








1/2. |АС2.Ар2:АС2.вр2- AC? - AD^ + AD? BD + AD2.CD2 + AD? - pD2.cCD2 ον” .. 
Hc + —J/ (14 AD ΒΡ] (1 - AD + BD) (AD- 1 + BD) {1 + AD + BD) /((АС-Ар CD). (AC - AD + CD) (AD АС + CD) (AC + AD + CD) қ 
2 2.AD dn 


2 


Unit 

АВ = 1 

Given. 

Z:= 10 U:= 5 
060793D 

У:= 2 W:-3 X:= 7 
Descriptions. 


Let the two triangles ABD and ACD be given. 


Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. 


U ν W X 2 2 
AM = — ΑΝ: — AO- — AP: Ё AD - «/ΑΝ΄ ΑΜ 
Ζ Ζ Ζ Ζ 
BN: ΑΒ. ΑΝ Вр:-,/ВМ2-АМ2  AC-- АР? ΑΟΖ 
c AD? + AB? - gp? 
DH:-AP-AD CD-- | рн? АО AG := 





(AD + BD - AB) (Ар - BD + AB) (ВО AD + AB) (Ар + AB + BD) 
2.AD 


BG := 


BJ := BG+AO БЕ: ВС-АО АН: AD+DH CJ:= AH- AG 





Two Triangles with a Common Side. 


Unit = 1.00000 
М = 0.50000 
U = 5.00000 

Z = 10.00000 


N = 0.20000 
V = 2.00000 


O - 0.30000 
W - 3.00000 


P - 0.70000 
X - 7.00000 


AB = 1.00000 
AC - 0.76158 
AD - 0.53852 
BD - 0.94340 
CD Ξ 0.34070 
AG - 0.37139 


BG - 0.92848 
BJ - 1.22848 
BF - 0.62848 
BC - 1.27167 
BE - 0.70920 














BC := 4 BJ? +CJ? BE - | BF? + СЈ2 . 
Definitions. 
2 
U x U2+V 
AM-—-0 AN-—=0 AO-—=0 АР-“-О AD- -0 
2 2 2 2 
2 22 2 2 2 _2 
Ζ v2.v?-2.v.z«z w?.x x-Ju2 v 
ΒΝ.- --ο ο. -0 AC- гө p. s з 
Ζ Ζ Ζ 
2.\.2 U U.Z« W- | U^ « v? U.Z-W- υ ιν 
Арон “ 1 v ВЕ о — -0 BJ-— ee BF- 
2.Z2 4 02 +V? пй? + v? 2.\/ v^. v? 2./ u^. v? 
- аа -v.x). v?. v? .(w?.x?.z?) (v?.v?) 0 ЕН J (w? +x? + 22) (v2 . v2) 2.2 (02% + V.x). Uv, 


z4| v? .v? Ζ. U? +V? 


Given any value N,, any other value, №, greater than twice the square root of N, сап be divided such 


that the resulting pair of values equals N,. 


Given. 

AB-—3 Given DE as a square, and some AD equal to or greater than twice the square root of DE, divide AD 
U into rectangluar roots of DE. 

AC:- 1 


060993A Rectangular Roots. 


Descriptions. 

AB 2 2 
DE--AC EO: 7  DO:-4|EO^-DE^ BD:=E0+DO 
AD: AB-BD  AD.BD-AC?-0 


Definitions. 





AB —./ AB? - 4. Ac? 
2 


AD -0 AD-O.381966 





2 2 
ΑΒ ΕΥ AB -4-АС -о BD-2.618084 AD+BD=3 
2 


BD 


Pipe 





un & 
y 
AC^2 
` ΄ 
` ΄ 
(0% 
aly, 
σ 
27% 
ΕΝ * 
΄ ` : 
v 5 
“11 


АВ 


в 
вр АВ 
кес AC? = 1.00000 
| BD = 2.61803 
AB = 3.00000 ABtVAB™4AC" ey 0.00000 
AC - 1.00000 2 
(AB2-4-AC2 = 2.23607 
AB- /AB2-4.AC2 
ATL — = 0.38197 
2 
AB+./AB2-4-AC2 
— = 2.61803 


AB^2 


Unit. Given any value N,, any other value, №, greater than twice the square root of N, can be divided such 
АВ = 1 that the resulting pair of values equals N,. 
Given; Given DE as a square, and some AD equal to or greater than twice the square root of DE, divide AD 
Y := 20 into rectangluar roots of DE. 
X := 

060993B Rectangular Roots. 

Descriptions. 

x AB XY = 0.40000 
AC := Y DE:-AC EO- — X - 8.00000 
2 


Y - 20.00000 


DO:-4 ЕО2-рЕ?2 BD = ЕО+ РО AD = 0.20000 


AC Ξ 0.40000 
AD: AB-BD  AD.BD-AC?-0 BD - 0.80000 
AB Ξ 1.00000 





Definitions. Unit - 1.00000 | | | 
X X 1 Ү-./ү2-4.Х2 _ | ` | | 
AC->=0 DE->=0 ЕО-2-0 ο Y | 
ο лк лл шкала πα за ила стол: ° 
Y+ /У2-4.Х2 ! X 
— ыр = 0.00000 | 
2 2 ү+үү?-4.х | 
ро «Y -*% ο в -0 | 
2Y |—— аш | 
Y-Jv?-4.x? | 
AD- -0 | 
2.Y τ 
% 
v-/v?-4.xX? v. Y?-4x? 2 э 
і -AC^-0 ᾖἵ---Ασ-ο 


S 2 


062193A Pyramid of Ratios I 


Pyramid of Rations 1 


If you just draw the figure, and measure and compare 
the numbers, you start to see it. Now one should 
simply take it and all its treasures. 


Definitions for the unit we use 

for division. This will give usa 
[Hide Points Cardinal result. The buttons 
will put the Nl or 2 ona 
number, but you have to 
define its actual ratio to the 

































































figure. 
AC = 16.40759 cm 
Unit = 1.00000 ΑΕ = 6.56304 cm 
x = 0.40000 (N,-N2-N2)*1 
— = 2.50000 
Y = 0.30000 М, 











01 = 2.32038 cm 
ON, = 9.28153 cm 


ОМ, = 6.96115 cm (М1.М2-М2)1 АС 
-Ү де = 0.00000 








АС 
—— = 2.50000 
АЕ 


























o 


НЕШСЕШБИСЕЗНСЕСІСЕІ 





SEE | psp pe eg == = 
Εως σος 








ON, Ni 
— — = 4.00000 

BF - 19.13437 cm 
Мі = 4.00000 EF = 3.18906 cm 
ON; BF А 
---- - 3.00000 — = 6.00000 
01 ЕЕ 
№2 = 3.00000 ΝΙΝ 

- 6.00000 
Ν2-1 
М1.М2 ВЕ 


-— - 0.00000 
№-1 EF 



































Unit. 


Given. 





Pyramid of Ratios I 


Divide AB by N1 then divide CD by 















































0621958 N2, what are BF/EF and AC/AF? 
Descriptions. 
Definitions. 
N1:-3 N2:-5 £§:=1.. N2 ὃ - 
1 
ΑΒ ΑΒ 
ΑΒ - 1 АП: — ΑΙ - — 2 
М1 2 S 
AB? 4 
DL: AL-AD АС- |--- 
2 5 
CL: AL CD:=./DL?7+cL? 
CD.$ ΡΙ,.ΡΕ5 CL-DK; 
DE; := ——— K5 := ————— AK5:= AD+DK 5 ВК:= AB- AK; = EK; := ———— 
N2 CD DL 
2 2 AL-DK; АС.ОК; 
BE; := «| (EKs)~ + (BKs) HK; := BHg = BK3+HK3 EHg:- —pr ` 
ЕН; АВ ВЕҙ-АВ 
АЕ := — —— BF 5 := — —— ЕЕ; := ВЕ; - ВЕ 
вн; вн; 
BF 
ifl EF, ὅ 0|- , N1-N2 ac _ (N1—1)-N2+8 
, EF , if N2 ud ὃ 5 : = АҒ; Е: = 
№2 —5 М1.5 
3.75 3.75 3.666667 3.666667 
5 5 2 2 
7.5 7.5 1.444444 1.444444 
15 15 1.166667 1.166667 
0 0 1 1 












































σ 
“ы 
Ε 
Е 
А HGD K L ` B 


This was my original write up, long ago, and it takes advantage of 
some functions of Mathcad. For the final product of The Delian Quest, 
it will become a series of demonstrations. However, the root figure 
does not change, nor what it does. 


I never had Geometry in school, nor did I ever do well in algebra 
because like everything else, those who teach it really do not know 
what in the hell they are doing. Too much mythology, and too much 
insistence on traditional carping. I am a simple person and I like 
things simple, honest, and organized. 


Q 2 Unit. 
AB:- 1 
Pyramid of Ratios I 














Given. 
Нун Divide AB by М, then divide CD by C 
Ν2 = 2 N,, what аге BF/EF апа АС/АЕ? А 
062193C 
Descriptions. 
AB AB 
AD: у  AL- АС J/2.AL7 CL- AL DL З AL- AD 
1 
2 2 CD CL.DE DL.EK 
CD = / DL“ + CL DE:- —— = . 
No CD CL 
AK:- AD« DK  BK:- AB-AK ВЕ - | BK? + EK? | 
А 
ΑΙ. ЕК АС-ЕК ЕН.АВ 
HK -- BH := BK- HK EH: ——-—  AF- ——— 
CL CL BH 
BE.AB 
ВЕ - ЕЕ - BF - BE 
BH 
= og ac 1.75 ср 2 Мена атн 
ЕЕ АЕ DE на 9 
Definitions. 


(N,-N2-N5)*1 
— = 1.49057 


N 
АС Nj, Ν2-Νρ-1 Š i 
AF Ny 0.00000 AC (NiNzN2)1 
AF М, 
BF Nj, N2 








0621930 Pyramid of Ratios I 


Just the fact that one is 
working with four names in the 
equation tells me that I have 
two different things using two 
different systems of 
measurement, each one 
bringing itself into the equation 
as it is. 


The buttons on the macro are divided into two columns, one for the number of divisions I want for a given unit, and the other a 
particular point in that range. This means that if I set the points equal to what I am working with, I do not have to draw anything further 
to play with the line to examine it. Thus, althoght N1 and N2 are working with two different lengths of line, one always constant and the 
other variable, it is transparent in the the equation. We are dividing each of them in a Cardinal fashion, just rendering an arithmetic 
name for its point in a ratio of that particular line. And, this allows me to write up the equations for the figure which reduce, in the end, 
to w, x, y and z and always giving an exact answer no matter what original system of measurement one started with, inches, meters, or 
pixels, or even mystical particals of quantum dust. A thing, is a thing, is a thing, which is always independent of any convention of 
names and what one is looking for, is a simple, universal method of notation without using Einstein's rubbrer bands and crazy glue. 
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Y -> 7] Χ-»6 
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Y -> 13 Е > 12 
Y -> 16 Х->15 
Ү -> 18 Х->17 

Е > 20 





Ү-> 1 


Pyramid of Ratios І 








Y->2 


р 








У -> З 








Y > 4 


Ë 


X -» 8 








Ү->5 


>4 








У -> 6 


р 


-> 5 








Y -> 7 


-> 6 








Ү->8 


р 


т 








У -> 9 








X -> 8 











X -> 9 





-> 11 


Е 


Х -> 10 





< 
1 

V 
= 
ы 





-> 11 





У -> 13 


і 


X -> 12 





= 
Y 
кі 
A 





X -> 13 





=> db 


Ë 


-> 14 





< 
Y 
= 
ο 





Х -> 15 





< 

Y 

= 
LN] 


X -> 16 





< 
1 

У 
= 
oo 





Х->17 





Y -> 19 


і 


Х -> 18 








У -> 20 





Х -> 19 





Х -> 20 


ΠΕΠ 








Show Points 


(Ni -N2-N2)* 1 








- 1.53333 
Νι 
X.(W-Z)+¥-Z 
— = 1.53333 
ҮЛҮ 
с 
— = 1.53333 
Е 
ΝΙΝΟ 
= 12.50000 
Na-1 
YZ Unit - 1.00000 
X(Z-W) 12.50000 х. 4.00000 
BF Y - 20.00000 
тр > 12:50000 
— = 5.00000 
АС = 7.80151 ст 
АЕ = 5.08794 ст №, = 5.00000 
ВЕ = 8.25996 ст W = 6.00000 
EF = 0.66080 cm Z - 10.00000 
Ζ 
— - 1.66667 
W 


№2 = 1.66667 





Y 2 Unit. 











АВ-1 Pyramid of Ratios I 
dien. Divide AB by N, then divide CD by 
Wis N> what are BF/EF and AC/AF? 
Х:-4 
062193E Ү:- 20 
2:- 10 
Descriptions. 
Y Z 
Ny = x No = w | 
ΑΒ ΑΒ Г 2 А 
AD := N. AL := > AC := 2.AL? CL:= AL DL:= AL- AD 
1 
2 2 CD CL.DE DL.EK 
CD := 4 DL +С, DE - — EK = --- DK = ——— 
No CD CL 
(№1-№2-№2)+1 
-------1.53333 
Льто2 2 Ni 
AK := AD + DK BK:= AB- АК BE := \/ ВК ΕΚ X(W-Z)YZ 
— YW ο - 1.53333 
ΑΙ. ЕК ΑΟ. ΕΚ EH ΑΕ 
HK - ВН: BK+ HK EH = —— AF := ——— AC 
CL CL BH А Т 1.53333 
BE -AB ΝΙΝ» 
BF := ----  . EF := BF- BE 171 = 12.50000 
BH 2 
Unit = 1.00000 
X(Z-W) | 12.50000 х. 4.00000 
LUN 12.5 Ber 1.533333 CD BF Y - 20.00000 
ΕΕ AF `` —— - 1.666667 тр > 12:50000 
ΡΕ -- - 5.00000 
AC = 7.80151 cm 
ΑΕ = 5.08794 cm Мі - 5.00000 
BF - 8.25996 cm W - 6.00000 
EF - 0.66080 cm Z - 10.00000 
Ζ 
— - 1.66667 
W 





№2 = 1.66667 


Definitions. 


AC X(W-Z)«Y.Z 0 BF Ү.2 











AF ҮМ ` ΕΕ X(Z-W) κ 
N,-~=0 N-2-0 Ap-Z o Ар 1-0 ac--l..o 
l x 2 w Y 2 Ja 
1 Y-2.X J2.x?-2.x v. v? ам 2.x? -2.x. v « y? 
66-250 Di ως ο ος ως ур ο X. 909. 
2 2-Ү ,/2-Y 2.У.2 
W W-(Y-2.X) [W-(Y-2.X)«-2-X Z] 
EK-— -0 κ “ет. ΑΚ — ——— 9 BK- 
2.2 2.Y.Z 2.Y.Z 
\/2.(х -v)?.z? ами -x) (2x - Y). zw? (2.x? - 2.x v +Y?) W 
БЕ o vae зеет ет = m Tu dicc 
4/2.Ү.7 2.2 


W-X-X-Z+Y-Z 


J2-W m /2-W-Y 








BH ο Ен-У -0 — € — 
YZ 2.2 2.(W-X-X.Z«Y 7) 
" ан (ax? -2.x.v « v?) «4. z?. (x v)? «4-w.z (x У) (v -2-x) E 
2.(W.X-X.Z-Y.Z) i 
EE Χ.( -z) -/ 2.w? (2.x? -2.x v. v?) 4.28 (x v)? «4-W.z (X - Y). (Y -2-X) n 


2.Y.Z.(X-Z- W.X- Y 7) 


2.(W-X«Y-Z) -(W.Y*2-X2) κ 


Unit - 1.00000 
X - 4.00000 
Y - 20.00000 


Мі - 5.00000 
W - 6.00000 
Z - 10.00000 
Z 
— - 1.66667 
w 

Мә = 1.66667 





(N1:N2-N2)+1 
Nı 
X.(W-Z)+¥-Z 


= 1.53333 


= 1.53333 





2 
= 12.50000 
№2-1 


YZ 
X(Z-W) 





- 12.50000 


BF 
— = 12.50000 
EF 


AC = 5.78095 cm 
ΑΕ = 3.77019 cm 
BF = 6.12067 cm 
EF = 0.48965 cm 


Y O Given. 


Мі-3 АВ:= Ny Describe A Circle About a Triangle 


N5:-6 ВС:= № Given the difference between three non-collinear 
Мо -4Ф AC-N points, find the radius of the circle that 
062793A 3 3 circumscribes them. 


Descriptions. 
A := (AB + AC» BC). (AB- ВС > AC) (BC + AC > АВ) NOT(X):= Х-%:-0. 2 





AB AE? ВЕ? 
BK:- -- АЕ: AC ВЕ: BC AG - —— BJ:= —— 
2 AB AB 
GJ 
GJ := AB-(AG-BJ) HJ-- T BH := BJ + HJ 
2 2 BC ВС-ВК 
CH:-4 BC - ВН BN:- — ВМ- 
2 BH 
BH. MN 2 2 
MN:- BM-BN DN- ——— BD - BN + DN 
CH 
Definitions. 
radius - if (^ , BD, 0) imaginary radius := і (МОТ (А) , BD, 0) 





radius - 3.375412 
The construction is independent of the 
imaginary radius = 0 side one starts with. 


А-1 


5: -Sa -S 
1; 25 “3; 


і = R5 С 
S, +S, -S4 . 1-81 +Š, +52 . |5, -Sə +8 . IS. -5,-5 
BC AB AC J l 25 354 71 72, % 1 72, 78,71; 25 “8; 


The name of the Radius іп terms of the givens. 


RT = (3.375412 3.375412 3.375412) The equation is a statement in regard to the relationship between each side of a triangle. 


N1 мз М2" 
ВК----0 АЕ -Ns = 0 BF - Nə = 0 AG - — = 0 BJ- ——-0 
2 Ny Ny 
2 2 2 2 2 2 2 2 2 
М1 - М2 -N3 ΝΙ - М2 - Кз М1 + №2 - Кз 
GJ — — — = 0 HJ - ————— ———-0 BH- -----------------Ὦ 











“Ге ++) ((N1-N2)+Na)-((N2-N1)* Na): (N: ΑΝ.) ΝΟ) 


-BD - 0.00000 in. 


AB - 4.03775 in. 
BC - 3.20102 in. 
AC Ξ 1.55963 in. 
BD - 2.16667 in. 


Мі - 4.03775 in. 
Мә - 3.20102 in. 
Νο - 1.55963 in. 


Χο WO ZO 
---- = 1.35962 — = 1.35962 ἐκείν g 
01 01 01 1.35962 


X - 1.35962 XO = 1.18110 in. 
M - 1.35962 WO = 1.18110 in. 01 - 0.86870 in. 
X-M - 0.00000 ZO = 1.18110 in. OZ - 1.18110 in. 


PO = 1.18110 in. 
TR = 1.18110 in. 





$1 = 1.55042 | 
82 = 2.69740 | й = | 
5з = 2.41211 А = 10.08768 81:52:54-Α = 0.00000 2, τ - 
51-82-53 f й | 


——————— ом 5000000 
Js 1192189 -/(32+$з)-31 „KS 1*83)-S2 «в 1+82)-8з 





/ c B 
B = 6.65993 (S1+S2+S3)-B = 0.00000 | | | 
C - 2.58068 /81+82+8з-С = 0.00000 1 
D ; 
D - 3.55909 (S2+S3)-S1-D = 0.00000 | й 


Е - 1.88655 /(S2*S3)-Si -E - 0.00000 


F - 1.26512 (S1*S3)-S2-F = 0.00000 


С = 1.12478 ,/(S1+83)-S2-G = 0.00000 


H = 1.83571 (S1+S2)-S3-H = 0.00000 
J = 1.35489 (S1*S2)-S5-J = 0.00000 


K = 7.41948 



































Unit. 
ABI Describe A Circle About a Triangle 
Given. 
W:-4 Ү:- 3 
Unit - 1.00000 Given the difference between three 
062793B = 7 
еә πα X/W - 2.50000 е non-collinear points, find the radius of the 
Descriptions. W - 4.00000 i αμα a circle that circumscribes them. 
X - 10.00000 i ` 
ү Ү 2 2 | 
ΑΗ:--- CH:=— AC-4AH^«CH^ ΒΗ:- ΑΒ. AH Ζ/Υ = 3.83333 | 
x 2 Υ - 3.00000 | 
2 2 _ AB - Е Ζ = 10.00000 
BC:= үВн”-Сн” BK:= - AE: АС BF:= ВС 22 
№ = 3.33333 
AE? ВЕ? 
AG = —— BJ: —— _ _ GJ 
АВ АВ GJ:= AB-(AG-BJ) НЈ:- ES 
BC BC.BK BH.MN 
BN:= — ΕΜ: — — MN- BM-BN DN: — — 
2 BH CH 
BD := | BN? + DN 
Definitions. 
W Y J| w?.z? + x2 y? X-W 
AH-— -0 CH-—=0 AC- -0 BH- ---ο 
X Ζ X-Z 
J| w.-z?.(w - 2.х) «x? (v? +z?) 1 (2.22, x? . y? J| w.-z2.(w - 2.x) + x? (v? 22) 
BC--—————— — ` C“ ϱ BK-. ας Ὁ —————-0 вв ο Од 
X-Z 2 X-Z X-Z 
w?.z22.x?.y? w.z?.(w ах) x? (v2 +22) 2.(w.x.z? w?.z? x?.y?) (м.х.22-ч2.22 х2.ү2) 
х2.2 х?.2 х?.2 х?.2 
J| w-z2.(w - 2.х) «x? (v? 22) / x? (v? +22) + w.z?.(w_2-x) зу. w.z?.(w -2.xj x? (v? +22) 
BN- о м 
2.X.Z 2.Z.(X - W) 2.X.Z.(X _ W) 
BN зу w-z?.(w -2.x) + x?.|v? +22) 4 ғ ψ{π3.22, χ2.γ3) [ῃ2.22 -2.w.x z? . x? y? . x? z2) А 


2.х2.ү 2.X?.Y .Z 


Giving апу side of a triangle as unity, then each 
of the remaing two sides are named as the 
2 2 algebraic names assigned to A and B like such: 








Y w-Z?w-23)«x? (v? +22) 
Bie 


$:20.2 The result is independent of the side one starts assignes to unity 


1 A B 
81 := А 52 - В S3 := 1 
B 1 A 
S; 5» S 
15 “2; “3; 


к ы - 
5. +S, +52 . /-S1 +85 +52 . 151 -Sə +8 . IS. +85 -S 
J ls 25 354 71; 72, 73,71, 72, δρ 1 25 “8; 


Тһе Arithmetic name of the Radius іп terms of the givens. 


Rs = 

0.559017 
0.559017 
0.559017 


BD - 0.559017 

















The only time this process fails in in the Mythological Great 
Circle, which Shamen (sic) claim is a line. The real 

significance of the Great Circle is that in looking forward to 
one's future, these people actually end up where they started. I 
believe Dodson called it a Caucus Race of which he had plenty 
of experience. It is a whole lot more flattering to claim we 
have moved when all we did is stand still. the Couch Potato 
Philosopher. 





\/ (W2.22+X2.¥2).((W2.Z2-2.W-X.Z2)+X?2.Y2+X2.Z2) 





= 1.02148 
2.Х2Ү2 
J/(w2.Z2«X2.Y2).((W2.22-2.W -X22)-X?.Y?«X?.22) BD 
——n —— < n A|—a—S-FU — = 0.00000 
2.Χ2.Υ.7 АВ 
BD - 10.36188 cm 
AB - 10.14400 cm р 


ΒΡ 
— = 1.02148 
AB 


Unit = 1.00000 
X/W = 0.75000 





W = 4.00000 
X = 3.00000 
Z/Y = 3.33333 
Y - 3.00000 

Z - 10.00000 
Мі = 0.75000 
№2 = 3.33333 


АВ = 10.14400 ст 
АС = 13.86347 ст 


АС 
— = 1.36667 
AB 


Pyramid of Ratios II 
























































Unit. 
АВ := 1 АВ is divided by М, and AC and BD is 
Given divided by N5,, what are EG/FG and 
ina Back in the day, I used to write shit up like CD/DF? 
Ny = 3 this, but then I forgot just what in the hell I і 
071593A М. 5 was doing, so, I had to invent other ways to 
2 write these up and to understand them. 
Descriptions. δ-1.Ν 
== m 2 
AB AB? вр.5 АС-5 
AD := — ΑΟ := | — BD :- AB- AD DE;:- —— АС; = —— 
Ny 2 N^ N^ 
(дс) 2 
АЕ; := Ар + ОЕ; АН; - 2 GH;:- АН; ЕН;:- АЕҙ- АН; 
2 
2 2 АВ АС 
EG; := /(EHs) + (GH)  AL:- - DL=AL-AD  CL- | 
DL. СН нка DE; ан; DE5 
HK; := ———— EK; := EH + HK; DJs:= —————— ЕЈ = ——— 
CL ЕК; ЕК; 
ЕС DE; 
ре; := «| (DJs)? +(Е45)? ЕР- "ек; Ғ05- BGs EF; 
CD := ү CL? + pL? 
if| 6,---,0/- if N05. 4. 0 E if ЕС, —— ,0| = M N2-5,— 50 = 
б ШІ [82 (νι 1) . UNE 
15 Г 45] 1.5 1.5 
4.375 4.375 2.333333 2.333333 
2.222222 2.222222 4 4 
1.40625 1.40625 9 9 
1 1 0 0 


















































S 2 Unit Pyramid of Ratios II С 
АВ := 1 AB is divided by М, and АС and BD is 
Given. When I got to this point, I thought I divided by М>, what are EG/FG and 
№ =3 had the bull gonads, but, I was not CD/DF? 
satisfied. 
071593B Νο -- 5 
Descriptions. 
AB AB? AB | 
Ар--- АС:- |--- BD:= АВ-АР ΑΙ, := — 
Ny 2 2 
BD AC АС2 А κ Н D J L E 
DE:- — AG - — АЕ - Ар + DE АН- | —— 
N N 2 
2 2 
C 
GH:= AH ЕН:-АЕ-АН EG:- /EH2 GH2 DL:= AL- AD 
DL.AH G 
CL := AL HK := EK := EH + HK 
AL М, = 2.32900 : 
№ = 1.65606 
в“ er- EG DE — о. EG. EF Чишш бб 
` ЕК ` ЕК Й Ni aen ——— 
N num B 
—— = 1.65606 A а, Ту ГЕ | 
СН ΡΕ 2 2 2 -12 N2 aem | ЖЕ | | 
FJ = = CD = CL + DL DF = DJ + FJ | I I І | | 
ЕК | | od 4 | | 
| 1 NiaenN2aen | Nonum Ninum | 
ЕС ср | 
— = 1 — = 15 | 
FG DF | 
Definitions. 
N5+N,-2 N57 .N,.N5-2.N 
2 1 2 1 72 2 
E (2 —— 1 5 
— = 3.02573 NÉ *7 —-——— = 0.00000 
N5«N4-2 Νο -N,-.N4-2.N Fe : FG №1 
EG 2 1 CD 2 172 90752 N2?*N,-N5)-2. N 24 N.- N»)-2- 
-0 am eee ae CD _ 2.47357 N 2.47357 CD (GUNN) 2 N 


ға — N5-1 DF N.-1 DF N;-1 DF Νι-1 Шашын 


S 2 


Unit. 
АВ := 1 Pyramid of Ratios II 
Given. What we have, is a way to understand how to 
W-3 write something, which shows a very intimate 
X — 10 account of the ratios which, if we stop to think 
071593C С about it, we had set all along. We аге learning the 
Y:-8 results of our own behavior applied to 
Descriptions. Z:- 20 information. 
2 
Ζ АВ АВ 
№: := — Nə: = AD- — C:= | —— Вр - AB- AD 
AB BD AC AG? 
AL:- — DE = —— AG - —— AE:=AD+DE AH- | —— 
Nə Nə 2 


GH:- АН ЕН:-АЕ-АН EG - /EH?«GH? DL:- AL- AD 


CL:= AL НК-- AL ` EK := EH + HK DJ: 


EF 


DL.AH HK.DE 
= EK 


_ EG DE GH.DE 


FG:= EG- EF FJ - 


ЕК ЕК 


CD := <| CL? +DL?  pr-pJ?.rJ? 








2 
EG Να, ср |№ Міо 2M2) o 
ға — N5-1 DF N,-1 
Definitions. 
x Ζ W 1 (X - W) 
Мү-—=0 Nó---0 AD---0 АС----0 BD--— — -0 
W Y x J2 x 
Υ.(Χ- W) J2.Y М (2-У) +Х.У Y 
А,---0 DE-———— -0 AG- -0 AE-——-————— -0 AH-——=0 
X-Z 2.7 X-Z 2.7 
Y 2.W-(Z-Y)«X.Y | v?.x? + [aw .v.(z -vj.x + 2. w? (v -z)? 
GH-——-0 επ----------ο кє I 5 о 
2.Z 2.Х.2 /2.х.2 
(X-2-W) 


Y(X-2:W) ` (w.2-2.W.Y-X Y) o 


1 
=O CL-—-0 HK- ЕК 


2.Х 2 2.Х.2 X-Z 





Unit = 1.00000 G 
W/X = 0.30000 
W = 3.00000 
X/W = 3.33333 ê | = = | 
М, = 3.33333 ! | 
Ү/2- 04000: Н НАА ο M 4 
Y - 8.00000 | Νι 1 
2 - 20.00000 | | 
Z/Y = 2.50000 | | 
Мг = 2.50000 e----------- и ж----------- - 
№ 
EG = 3.62887 cm CD = 4.55082 сіп 
ЕС = 1.41999 ст ОЕ = 1.10803 сш 
с 

— = 2.55556 —— - 4.10714 

FG 

(№:+№2)-2 (М22-М1-Мә)-2-Мә 

- 2.55556 ------------4.10714 
М2-1 М1-1 
2.W ҮМ .2-Х-Ү Z-(2-W-Y-W-Z-X-Y) 
------------2.55556 ———O-- = 4.10714 


W (Y-Z) 


Y2.(W-X) 


DJ 


EF 


FG 


7 e 
2.2.(W.Z-2. W.Y X Y) 


CD - 


DF 


EG 
FG 


y?.(w - Xj. (X -2.W) 


ПРЕ А 2 (2.W.Y-W.Z-X Y) | 





у (x - w) /2.x?.y? .4.w?.(v -z)? -4.W.X-Y.(Y - Z) i 


2.X.Z.(W.Z-2.W.Y - X Y) 





W.(Z - Y) / 2.X?.Y? «4.w?.(v -z)? -4.W.X-Y У - Z) I 


2.X.Z.(W.Z-2.W.Y - X Y) 


v? (X - w) 





ам? -2.w.x + x? » 


(ax 





J/2-X.Z.(W.Z-2. W.Y - X Y) 


2.W.Y-W.Z-X.Y 
(Y-Z)-W i 


CD 


DF 


y? (хом) ./2.w? -2.w .x . x? i 


| 


Z.(2.W.Y-W.Z-X Y) 


v?.(W - X) 


0 


0 


É 


Unit = 1.00000 G 
W/X = 0.30000 
W = 3.00000 


X/W = 3.33333 ^ 


М, = 3.33333 | = É 
Ү/2 = 064000: 0 To EN ц 
Y - 8.00000 | N, 1 
z = 20.00000 | | 
2/Ү = 2.50000 | | 
М = 2.50000 скае ----------------- +----------- E 
N2 
EG = 3.62887 cm CD = 4.55082 cm 
FG = 1.41999 cm DF = 1.10803 cm 
— = 2.55556 — = 4.10714 
(мі-МУ2)-2 (М22-М1-Мә)-2-Мә 
- 2.55556 ------------4.10714 
М2-1 М1-1 
2.W .Y-W .Z-X.Y Z-(2:W-Y-W-Z-X-Y) 
-----------2.55556 ——— o — ——- = 4.10714 
W-(Y-Z) Y?.(W-X) 


Pyramid of Ratios III 


AB:- 1 
Given Dividing DC into a ratio provides what in 
terms of BE/BF and AF/CF? 
М := 6 
4-1. N 
072593A 
Descriptions. 
AB BD? ср.5 
AD:- —  BD:-AD CD:= BD BC:- |—— DEs:= —— 
2 2 N 
2 2 ВО.АВ рБЕҙ-АВ 
ВЕ :=-/ВО + (DE) ВЕ. := “ВЕ; AF5 := ------- ЕЕ;:- ВЕ5- BE; 
5 
ОЕ $ EF; 
EG = — = Об (ЕР)2-(Е6;)%9 DG: DE-EG οας:- CD- DG; 
5 





CF; := «| (Е95)2 + (ca;)? 


2 
% +1 
N BE BF 2 AF . 
2 ВЕ; ВЕ; ( 5 CF; N-5 






































0.513889 TEES σος 0.282843 
0.555556 0.555556 18 | 1.945946] 0.707 0.707107 

0.625 ο. T T 1.414214 
С 0.722222 1.384615 1.6 — 
AG 0.847222 1.180328 1.384615 b 



































1 




















1 











1.180328 
































1 








2 Unit. 


АВ = 1 
Given. 
N:= 5 
072593B 
Descriptions. 


AB CD 2 2 
ο; РЕ κ ВЕ := 4 CD “ΡΕ, 


CD (DG - DE) 2 2 
CG := CD- DG FG := ^ ΡΕ | СЕ:- FG + CG 








Definitions. 

BE N?.1 

—— - 0.52 - 0.52 

BF 2.N 

AF 2 

— = 0.353553 V2 _ 0.353553 
CF κι 

BE М2+1 AF V2 | 

BF 2,2 CF N-1 


Pyramid of Ratios III 





Dividing DC into a ratio provides what in 
terms of BE/BF and AF/CF? 










BE - 1.75445 in. 
BF - 3.15797 in. 


BE 
— = 0.55556 
BF 


N2+1 BE 


2.N2 BF 





= 0.00000 


AF = 1.05271 in. 
CF = 1.48864 in. 


AF 
— = 0.70716 
CF 


Ja АЕ 
N- 


-— = 0.00000 
1 CF 








Unit. 
AB:- 1 
Given. 
Y:- 20 
Х:-4 
072593C 
Descriptions. 
Y AB CD 2 2 
М=— CD= DE--— BE -4CD^.DE 
X 2 N 
CD-AB DE -BF DE -BF 
BE CD BE 
CD (DG - DE) 2 2 
CG- ορ ρα  FG:= —————_ CF = || FG* + CG 
DE 
ВЕ М2+1 AF ν | 
ВЕ 2,2 СЕ N-1 
Definitions. 
2 .2 
Y х2 -+Y 
N-—-0 ο- DE-— -0  BE- — - 
X 2 2.Y 2.Y 
Y X-Y 
BF-—— —— -0 AF- -0 DG-— — =0 
х2 y? х2 y? Xx“ +Y 
с (x-y)? о re 200050) 
2х2.ү2) 2х2,ү2) 
(Y -X) 
CF- -0 
24x? + v? 
BE x?^.y? AF у2х | 


Pyramid of Ratios III 


С 





А D B 


Dividing DC into a ratio provides what in 
terms of BE/BF and AF/CF? 


Unit - 1.00000 
X - 4.00000 

Y Ξ 20.00000 
X/Y - 0.20000 
Y/X = 5.00000 
Ν Ξ 5.00000 
№2+1 





ВЕ = 4.78390 ст 
ВЕ = 9.19981 cm 


ВЕ 
—— =0.52000 
ВЕ 


АЕ = 1.83996 ст 
СЕ = 5.20420 ст 
X2«Y? 


2. Y? 
Jax 
Y-X 





= 0.52000 





= 0.35355 


Gruntwork I on the Delian Solution 








Unit. 
BH:- 1 
Given. Does (AB? x АН)1/9 = АС 
М:-5 апа (АВ х АН2)1/3 - ДЕ? 
110693A 
K 
Descriptions. | ||| ο. L e------------1-------)K -S 
BH BF 
BF := —  BD- — ОН: BH- BD 
2 N 
BD.BH A 
DK:=./BD-DH JO:= BH- DK BC = — © 
DH -BH 
BG := BH - BC ЕН = — o ВЕ := BH - EH EG := EH - BC 
СМ-ЕН 
см:-,/2.в62 ΗΟ.- {2.ΒΗ7 но = а” OQ - HQ - HO 
οο — со ш 
А АС := АВ ΒΟ АЕ := АВ + BE АН := АВ + ВН сао 
= 477% 
ы > 
3 3 
(AB?.AH) -AC-0 (AB.AH2)  -AE- 0 
Definitions. 
1 1 (2-N - 1) 2.N-1 
BF-—-0 BD-——-0  DH--— ——-0 DK-- —- -0 Q 
2 2.N 2.N (2-М) 
(2.N+./2-N—1) 1 (2.N+./2-N_1-1) 
jg 5,5 c op ве Bi. y em rr 
2.N 2.N -/2.N- 1 2.N -/2.N- 1 
2.N- 1 J2-N—-1+1 2.(N- 1 
τῆ... И o πε. (V2-N-1+1) , EG- ( μου 
2-N+./2-N-1 2-N+./2-N-1 2-N+./2-N-1 


ом / SAVER ахла, ΗΟ- 4/2 = 0 


S 2 


M, 


./2-(2-N-1)-(2-N+./2-N-1-1) 


г -0 
° 2-(Ν- 1)-(2.N+./2-N-1) 

| | | 
ΜΝ 2./2.:N-1«(2.:N-1)? -2.N../2-N-1+1| ` 


2-(N-1)-(2-.N+./2-N- 1) 


В 
2 
2.М-(2.М-1)%-1 
АЕ === c. cn 


2-(N-1)-(2-N+,/2-N-1) 
m | 
(2.N- 127 -4.N«4.N?.1 


2.N-1(2.N./2.N-1) ` 


AH - 


Fu 1-(2.М-1) 


2 
(2.N+./2-N—1)-(2-N-2) 


AC - 





Банан 


о 


p й 


3 


m 
2.(N - 1) (2.N «4/2. N 1) 


- 0 


BF - 1.37917 in. 
BD - 0.65310 in. 


BF 
— = 2.11173 
BD 


М = 2.11173 
ВН - 2.75833 іп. 
АЕ - 1.85725 іп. 


2.(Ν-1).(4.Ν:./2.Ν-1) 


μι πώ )a) 


-АЕ - 0.00000 іп. 


Gruntwork I on the Delian Solution 


Unit. 
BH:- 1 
Given. : T 
ν.. 20 Does (AB^ x AH) - AC 
110693B Х- 13 and (AB x АН2)1/3 - AE? 
Descriptions. 
BH Y-X 
BF := а. BD := aa DH := BH- BD ΡΚ:- /ΒΡ.ΡΗ JO:= BH+DK 
BD -BH DH -BH 
BC := ——— BG:= BH-BC EH:= ——— ВЕ:-ВН-ЕН ЕС: EH- BC 
JO JO 
GM.EH 
GM -42.BG2?  Ho- || 2-BH” но = τς OQ - HQ - HO 
OQ 
АВ = — АС := АВ + BC АЕ :- АВ + BE АН := АВ + BH 
2 
n 1 1 
BF AH ( 2 )° ( 2) 3 
n^ 2.857143 ABT 10.235849 |АВ" АН) -АС-О  |AB.AH -АЕ-0 





Definitions. 
Y-X X+¥ y? x? 
BF---0 BD-——--0 DH- -0  DK- -0 
2.Y 2.Y 2.Y 
2. Y Y^-x? Y-X х-ү:4/ү2-х2 
ων 9 BC - —————— - 0 вая 
i 2.ү-./ү2-х2 2.Y4J Y^ - x? 
XY (хау v?-x?. (x - v? 
ЕН ο BE--——— 22 о Еб 


х? +3.ү2 


2.X о 
2.ү-./ү2-х2 


ως Yale Y x?) о о уа о но Укун vt x!) ο (к-ү}(х-ү-/ү?-х°| va 


(a.v. / 2 χα) 2.xla.v 4 v? - x2) 


- x -v)(x-v- v? - x2) P ... тх) (x«v«/v?- x2) I 
2.x la v. / v? κ2) 2х la v. / v? - x2) 


-0 κε Rm? x vox] ан _ ασ cere fh x) 
2.xla v «| v? χα) 


Unit - 1.00000 
XY - 0.60000 
X - 12.00000 
Y - 20.00000 
DH - 0.80000 





AB = 1.39471 cm 
AH = 11.15771 с 


AH 
—— = 8.00000 
AB 


BD = 1.95260 cm 
BH = 9.76300 cm 


BH 
—— = 5.00000 
BD 


= 0 


2.xla.v «4| v? - x2) 


-0 


ты 2.xla.v 4 v? κα 


Unit. 
ВН - 1 
Given. 
М1 = 5 
110993А 
Descriptions. 
BH BH 
BG:- — F:- — BL:= CF СОР: BG 
2 Ny 
BL 
BK := a BD := BK МР:= BD СМ: СР- МР ЕМ: BL 
СЕ := ./GN*_EN* CE: BD  BC:= BG-(GE+CE) 
GH := BG EF := BD ЕН: GH + GE - EF FQ := FH 
МО -FQ 
FO := BL ОО := FQ -IMO := ΟΕ AF — "оо АС:- АЕ- СЕ 


AH := АЕ+ FH АВ:- АН-ВН 


Q| = 
Q| = 


(дв? дн) -ас-о [AB.AH2) -АҒ-О ан - 51.980762113532 


The square inside a right triangle оп the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken 
to the point of similarity form a cube root relationship. 


Solve For Cube Root Placement 





With straight edge and compass only, solve the given problem. 

BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH and 
the cube root of AH squared by AB. Find AB and place the roots. 






AB - 2.00490 in. 

AE = 6.34139 іп. 

AC - 2.94300 in. 

AD - 4.32003 in. 
1 

(AB2.AE) 3 -AC = 0.00000 
1 

(AB-AE?) 3 -AD = 0.00000 


AE 
— = 3.16295 
AB 


Definitions. 
1 1 1 
BH-1-0 BG-—-0 СЕ----0 BK - ——— 
2 N 2.N 
1 1 
N,+1 (М1-3 М1- М] +1 š 
πο ο. BC- 
2-Ny 2-Ny 
FH - ---------------------------------- 20 
2-Ny 
Ny + N,+1 (М1-3 -3 
po ΠΡΙ. 
2.51 


AF — ----------------------------------------ϱ 
2 
AC - ο 


AH — ЕО 
— n A =o 


AB - 









AB = 2.00490 in. 

AE = 6.34139 in. 

AC = 2.94300 in. 

AD = 4.32003 in. 
1 

(AB2.AE) 3 -AC = 0.00000 
1 

(AB.AE2) 3 -AD = 0.00000 


AE 
— = 39.16295 
AB 


Unit. 

BG:- 1 

Given. 

Y — 20 Solve For Cube Root Placement 

X:= 15 With straight edge and compass only, solve the given problem. 
110993B BH is the difference between the segments AH and AB. 


CF is the difference between the cube root of AB squared by AH 


Descriptions. and the cube root of AH squared by AB. Find AB and place the 
2.X roots. 
BH :- 2. BG СЕ := 3.Y BL := CF GP := BG 
BL 
BK := uy BD:- ВК NP:- BD GN:= GP- NP ЕМ: BL 


СЕ :- 4/ GN? - EN? CE: BD BC:= BG- (GE CE) 


GH := BG EF := BD FH:= GH + GE - EF FQ := FH 


MO-FQ 
FO :- BL ОО := FQ -IMO := CF AF - "оо АС:- АЕ- СЕ 
AH := АЕ + FH AB := AH - BH 
CH := CF + FH 
Arithmetic Names: 


СЕ = 0.5 
ЕН - 1.309017 


СН - 1.809017 





1 1 
2 3 й з AH Unit = 1.00000 Ср _ 0.50000 
(дв?.АН) -ас-о [AB.AH2) -ar-o “HË - 17.944271909999 XY-0.75000 | рн _ 130902 
АВ | 
X = 15.00000 


Y - 20.00000 


AH 
at 4 š š х2 — = 17.94427 
The square inside a right triangle on the hypotenuse is equal to the үз 7050000 АВ 
square of the remaining two segments and all three squares taken 


to the point of similarity form a cube root relationship. 


| СН - 1.80902 





Definitions. 
2.X 2.X 
BH-2-0 CF-——-0 BL-——=0 GP-1-0 
3. Y 3. Y 
X 3. Y-X 
BK- —-0 BD-——=0 P-—— = 0 αν - - 
3 3 3. Y 3. Y 
2.X J/3.Y?-2.x v - x? X 
EN- —— = 0 GE - Ξ0 CE- —— = 0 
3. Y ./3.Υ 3-Y 





i aY-x-/3-/3.Y?-2.x y κ _ 


























BC ο GH-1-0 | 
3-Y x 
— — 3Y-x«/342Y?-2x 1-Х? | | 
ECCE LERNEN μμ. | Unit = 1.00000 Cg 0 50000 
| E ο... ЕН - 1.30902 
| dini CH - 1.80902 
x«3. Y /3-/3.Y?-2.x v -x? 3.Y X 3/3. Y? -2.x Y - x? | ἘΠ 
CH- =0 Ро | x2 — = 17.94427 
3.Y 3.Y | —— = 0.50000 АВ 
| Ү.З 
2.X зух) /3-/3.Y? -2.x v -x? 2.X | 
ғо----о оо ПО -----..ϱϱ νο-Ξ--ο Т 
3.Y 3.Y 3.Y | 
2.xla.v x, ου” οχγ -a.x?) 4.x? 
ΑΕ. MR У AC-——— ο M -0 
avlav-ax-/ox?-exv-ax?) avlav.ax-/ox?-exv-ax?) 
2 2 2 2 2 2 
Ан 198Y -12X Y-2X -24/з.ү -2ХҮ-Х (Х-з.Ү)-/3 ο i 2xa.v-x-3-/a.v -2.X.Y-X | i 


av(íav-axe/3-/a v? 2x v x?) 


AH 
--- - 17.944272 
АВ 


αγίαυ αχ: ву ө6жұ-з.х2) 


S 2 Unit. 


Gruntwork II on the Delian Solution 




































AE:-1 
Given. 
N:=4 H 
N2 
111093 x = 0.73339 x 
N = 0.73339 | 
Descriptions. H AE - 4.26641 in. | 
ΑΕ ΓΝ AD - 1.55095 in. | 
DE := N AD := ΑΕ - DE ON AC = 0.56381 in. | 
a 6 ΑΒ - 0.20496 іп. | 
| >". E DE = 5.81736 in. 
АН:-АЕ AG:= Ар ! й F = = 1.00000 x 
AD-AD | иа D x 
AC:= Ag АЕ АС | Жі p 050353 | 
| | | ο | 
| I = 0.13215 | 
АС-АС | ү | | 
B:- ——— " | B | 
AD ' | | = 0.04804 | 
| κ.α. Е | 
E І 
Е р с в А - 1.36353 | 
Definitions. | 
Е D 
1 1 
3 3 
(дв? дв) -ас-о (Ав-АЕ2) -Ар-0 
АЕ АП АС 
--- - 2.37 — = 1.777778 — = 1.333333 
АВ АВ АВ 
Albebraic Names: : aà 
1 1X2 (N-1) N-1)3 2 
2 Jz = 1.36353 (4) = 0.36353 м - 0.13215 ( = = 0.04804 
1 1 (N-1) 
— —DE- 0 1-—-AD=0 — —— -AC- 0 i* рв 152 AD (N-1)? AC (8-1)32 AB 
N N 2 Баз i у она о —-—— = 0.00000 — — .---- = 
N Jz = 0.00000 (: =) p = 0.000007 1; AE / ws ^ "Ap 900000 
(N- 5? 
— -AB-0 


N 


Y (2 Unit. The Archimedean Paper Trisector 


АВ-1 When I looked up the Archimedean Paper Trisector, which is all I found. I did 
Given. not find where anyone had bothered to complete the figure, for it was obvious 
N:-3 to me that the figure was simply not complete. The first task then in writing 
up the figure is to simply complete the figure. 
111193A Once one understands that the angle on the center is twice the angle from 
Descriptions. the circumference one can then start to work filling in the figure to include 


the APT. One can see, not only here, but in other figures that trisection is 
involved with the right triangle and square roots. 


AB 
AD:=-7 — BD:-AB-AD Ср- J AD-BD BC := 4 CD? + Bp? 











2 _2 ВС АВ АС ου ΑΡ 
АС :=-/ AD + СО ВН - —— АО := — НО := — HL := — LO := — 
2 2 2 2 2 
LO-AO AF.CD 
OF := АЕ: АО + OF BF := AB- AF EF := ./ BF AF DR - 
HO EF 
CD.AO АО-КО 
DO - AO - AD OR - DR + DO КО := OK = ———— 
OR CD 
2 2 роко 
CK := AO- ОК QP = CK - KQ оо = ср ЕН:- АО - HO 


АР = AO - (OQ + QP) AP-CK-0 





S 2 





АО AQ := АО-ОО SO := CK - OQ BS := AO- SO 


ВЈ :– BC- CJ JS = / BJ? - Bs? JS-KQ - 0 SN = SO + OQ - QP 


2 2 EH .СЈ CJ 2 2 
JN := 4 JS" -SN UV:= JV := — JU := 4 JV + UV CU := JU 





















































BC 2 
AD.CK CD.AP 3 .—2 
АТ := РТ-АР-АТ MT:= MP := ./ PT? + MT 
AC AC 
MP — JN = 0 MP — JU = 0 ΜΡ- CU = 0 
Definitions. 
Ар- 1-0 вр 31 ϱ сь У ϱ вс УМ ο αο- -l..0 вн_ VN 1 ϱ 
N " мо JN JN 2./N о 
AO-~=0 но- li. нь ν΄ о о -0 E En Ағ УХ+1 πε. УМ-1 ρ 
2 2-/м 2.N 2.N 2. /N 2-/м 2-/N 
2 
ες ΝΑ 1. -— N—1-(./N+1) .. po να 2" о og Y/ 8*2. — N-1 4 
2../N NA (JN- 1). G/N +1 2-N 2-/N VN AN +2) 
к 1 (N 2)2 3-1 
οκ - -0 Р- -0 OQ - -0 ЕН- -0 
21/912) P- ча) МИР КА РР 2.Ν 
AP-— -0 οκ-----ο 
J/N«2 JN«2 


In logic, things which have the same name are equal. CK equals AP. 


CJ – 


BS - 


JS- 


2-/М-1 


νν(γν-α) 


1.(Ν- 1) 


J/N-(/N+2) 


JN 


лена) ° 


"ВИНА 


"Ξε 


ν΄ (/N +2) 
/N-1 


-0 


ΕΟΝ 


N* (Νο) 


Y 


ММ +1 - N-2../N-2 E 
Q πΏπεα] | 2JN(/N«2) | 
1-/М-1 N-1 
ына ° πιο] Ξ0 
|  УМ-1 
BE IN E 
__VN-1 o VvN . 
Vom ° “унун ° 
Ja JN 1 1 
CU - — D = АТ- 
FE VN -/m +2) 
мт--- 1-1 ορ 
VN VN: 2) | 


n*.(./N+2) 


n*.(\/N+2) 





н4.(/ж--2) 


Unit := 1 
Given. 
111193B1 N:= 4 
Descriptions. 
A 
A:-N-Unit ΑΒ:- 2 AN:- N-A 


NK:-./N.AN ΕΚ: N- (NK - AB) 


2 2 BK.NK 
DK := 4 АВ + BK KM := ------ 
DK 





EF := CE - СЕ EM := KM 


EF = 0.769231 KM = 0.632456 


Definitions. 


γὰ-/ν(γν-1)7 
2-4 (ч 1) (/N- 1} 


_ УМ о EM- 


ΕΕ = 
N+4../N+1 


= 0 





EF (N+1)-/(2-N+2)-(/N-1) 
ЕМ (JN-1) (N+4./N+1) 


= 0 





N = 4.00000 

EM = 1.81051 cm 
GM = 0.94862 cm 
mZEFG = 55.30485 ° 
mZHFG = 18.43495° 
mZEFK = 110.60969° 
mZHFJ = 36.86990° 


EF = 0.76923 


EM = 0.63246 


N.(N+1 
mZEFG Ἢ КЕРМЕ VND ος - 0.00000 
т/нғс “ N+4../N+1 
mZEFK /2-N-(/N-1)? 


= 3.00000 ————————-ЕМ = 0.00000 


mZHFJ 2.,/(N+1).(/N-1)? 





N = 4.00000 
EM = 1.24826 cm 
GM = 0.65403 cm 
mZEFG = 55.30485? 
m/HFG = 18.43495° 
mZEFK = 110.60969° 
m/HFJ = 36.86990? 





EF = 0.76923 
EM = 0.63246 
М (N*1) 
————— = 3.00000 Í. 
mZHFG N+4./N+1 
m ZEFK J2:N.(/N-1)2 
------- = 3.00000 З - ας = 0.00000 
m/HFJ 2. /(N+1).( /м-1)2 


Unit := 1 
Given. 
N:= З 
111193B2 
Descriptions. 


N 
ΣΠ Ј:= N — Unit ΕΞΝ- (N«J) 





ЕК:-./Е2-72 FN: N-F 
F-FN H 
ЕЕ := —— CF := 2.ЕЕ EG := — 
FK 2 
FH 
ЕН-Н-Е РӨ:  GN:-FN-FG 
EG.H 
BH = BC:- H- ΒΗ BC - 0.897763 
GN 
CE: EF СЕ-0.797878 
Definitions. 
Ν.Ι/2Ν 1 
BC 


-------------ο 
N+2-./2-N-1 


(N../2-N-1-2-N+1) 
Ге 


/2.м.(м-,/2.м-1) 
вс 4|2-/2N-1.N-/N?-./2.N-1.N 


— N“ Е Е 


СЕ JZN 1(N2-4N+2)-N+2-N? 








т./АВС = 62.71547° 

mZABD = 20.90516° 
mZABC 

mZABD 

N = 3.00000 

BC = 0.89776 

CE = 0.79788 
N-/2.N-1 

N+2.,/2-N-1 
(N../2-N-1-2.N)+1 
Jan-Jan) 





= 3.00000 


-BC = 0.00000 


-CE = 0.00000 









т./АВС = 62.71547° 
mZABD = 20.90516° 
mZABC 
mZABD 
N = 3.00000 
BC = 0.89776 
CE = 0.79788 
N-/2.N-1 
N+2../2.N-1 
(N../2-N-1-2-N)+1 
2.N.(N-,/2-N-1) 





= 3.00000 


-BC = 0.00000 


-CE = 0.00000 


Unit := 1 
Given. 
N:= 5 
111193B3 
Descriptions. 


P:-N+Unit Е-Р-/Р FP:=P-F 


О-- ҒО: Е- О OP:= P-O 


ОР FO.FP 
AJ-—- FK- Jro?^.o? FG= 








FK 
AJ 
GH := > FJ:- AJ - FO 
FJ GH AJ 
ЕН := — РН := FP-FH BJ:= 
2 РН 


АВ := АЈ - ВЈ AG:=FG 


АВ = 1.020745 AG = 0.948914 


Definitions. 


4/М-1-(М--2) 


N+4./N+1+2 0 


"m" 2/2 (./Nx1)? -2./2.N-2-/2-./2.N-/N«1 _ 


2.41 4-.N - NT ^ 2.N/N«1-4.(/N« 1). +4 


AB - 





AB /2-/No1-(N+2)-/4-N+N242.N. N«1-A(/N«1) +4 


aM (м +4. 81.2) 12.91) ν. N:1-2.N-2| 


= 0 





N = 5.00000 

mZABD = 68.37704° 
mZDBE = 22.79235 ° 
mZABF = 136.75407° 
mZDBC = 22.79235 ° 








mZABD 

= 3.00000 
m^/DBE 
mZABF 

- 6.00000 
mZDBC 


AB = 1.02074 
АС - 0.94891 






М - 5.00000 
mZABD = 68.377042 
mZDBE = 22.79235° 
mZABF = 136.75407° 
mZDBC = 22.79235° 
mZABD 








= 3.00000 
mZDBE 
т /АВЕ 

- 6.00000 
mZDBC 


AB = 1.02074 
AG = 0.94891 


S 2 


АС := 1 
Given. 


N:=5 
111193B4 
Descriptions. 
AC AC 
AO = 72 СО = AO CD = N AD = AC - CD BD = y AD.CD 
AB 
AB =-/АР2+вр2 BE -- > FG; BE EO- J AO? - BE? 






















DO ЕС з 
АС: АО-ЕО СС: АС-АС DO-- AD-AO αν - М = 5.00000 
BD BK = 0.23607 

2 2 ЕМ.АО BP - 0.23511 

CM := CG + GM FM := 4 GM” +FG KO := 
CM 
BK := AO- KO BK = 0.236068 
Definitions. 
I - Í і = 2 2 2 2 
KW a ες Βο:- / cD?.BD? сғ--./ға2-са 
СЕ-ВС 

СР--:2- ВРУ вс? СР? kkP-.Bk?- BP? 





3 5 
| > = 2 
ip. N αν” ον” | кро МОН) (/8 -2) о 
7 
РЕС ИРЕ) 2.Ν См +2)? 


б/н 2) (VN x) (8-2) EP παω 


N|% 








=0 


Unit To Square A Circle Off The Base Of A Right Triangle. 


ВЕ := 1 
Using the approximation, л = 22/7, square the circle off the base of a right 
triangle. 


111293 


Sometime in 1992, I remembered reading that some man spent some time in K Pe 
prison and learned the process for squaring a circle off the base of a right 
triangle but then history lost the figure, so I set out to find it - or something 
that could pass for it. It took a couple hours so I wonder what he did with the 
rest of his time? 








Descriptions. 
BF 3 
BE := Ex ЕН: ВЕ BD:= 4 E АВ := BD 
ЕН ΑΕ 
АЕ := АВ + ВЕ АЕ :- АВ + BF ЕК := АЕ СЕ:- ЕК 
2 2 


BC:- ВЕ- СЕ  CG - /BC.CF FG:-4 CF + CG 


K ях 
DE = 0.39839 іп. 
FG" 
т А ии ВЕ = 3.18715 іп. 
BE? AB = 1.19518 in. 


АВ-ВЕ - 3.80922 in? 
FG = 2.82511 in. 








Definitions. BE - 1.59357 in. 
BF - 3.18715 in. 
A zi Ξ0 
т. 7 = 
=e z = 28.00000 
т = 3.14159265359 -- 
БЕ 
т А = 3.142857142857 
- 28.00000 
BE 2 
А ВЕ 
--- = 0.999597662505843 БЕ 
т_А ЕК = 2.50419 іп. 





ЕК 
(=) -28 = 22.00000 
ВЕ 


Y (2 Unit. 


Bid Exploring Cube Roots Plate A 
Given. 
М1 Ξ 2 
111893A 
Descriptions. describe AB. 
BJ BH 
BH := — a HJ := BH 
2 Ny 


DH := BH - BD HR:- BJ DJ:= DH+ HJ 





DH -DL 
DL := ./ BD. DJ DF -- — —— FO := ВН BF := BD + DF 
DL+HR 
LM -FO 
MO := FO- DL LM := DF AF := -------- AB := AF — BF 
MO 
Definitions. 
1 1 1 Ni1-1 
BJ-1-0 ВН---0 BD - —— = 0 HJ-—-0 DH - - 0 
2 2.Ni 2 2-3 
2-М1-1 2-М1-1 
HR-1-0 DJ - ——— = 0 DL- ————— = 0 
2:3 2:3 


(81-1)-,/2-81-1 1 (2-М1-1-2 
РЕ му ем (ат 1) ο ^ CU" он. 2N i) ^ 


М1-,/2-81-1 (81-1)-,/2-81-1 
107 2N Н ony ава ЕТЕРІН 


=0 AB- 








Νι 
Hi = 0.00000 in. 





N: 
BD- = 0.00000 in. 
2.Ν2 


Νι 
ШЫ = 0.00000 in. 


М1-(№2-1) 
DH-——— —- = 0.00000 іп. 
2.N2 
HR-N, = 0.00000 in. 
М1-(2-М2-1) 
---------- = 0.00000 in. 
2.Ν2 
N,-/2.N5-1 
DL-——— — — = 0.00000 in. 
2.N2 


М1-(Мә-1)-,/2-Мҙ-1 
рЕ--------- 
2:N5(2-N5*./2-N5-1) 





= 0.00000 in. 


М, = 2.40000 in. 


№2 = 3.01550 


Νι 
FO o. = 0.00000 in. 


Νι:(/2:Ν2-132) 
| 2.(2-No+,/2-No-1) 
us мі (N2-./2.N5-1) 


2.82 


№1 (№2-1). /2.№2-1 
LM- А. 0.00000 іп. 
2.Ν2.(2.Ν21./2.Ν2-1) 
Νι(Ν2-1)../2.Ν2-1 
mo E - 0.00000 in. 
(2-N2+ /2-N2-1 )-(2-N2-2-/2-N2-1) 
Νι(/2:Ν2-1-1) 


Б-------------- 
2.((2.№22-2.М>-М2-/2-М2-1 )+1) 


ВЕ = 0.00000 іп. 


= 0.00000 іп. 


= 0.00000 іп. 


BJ = 2.40000 in. 
BH - 1.20000 in. 
BD - 0.39794 in. 
HJ - 1.20000 in. 


BH 
— = 3.01550 
BD 


DH = 0.80206 in. 
HR = 2.40000 in. 
DJ = 2.00206 in. 
DL = 0.89258 in. 
DF = 0.21743 in. 
FO = 1.20000 in. 
BF = 0.61537 in. 
MO = 0.30742 in. 
LM = 0.21743 in. 
ΑΕ = 0.84873 іп. 
AB = 0.23336 in. 


























Сіуеп. 
ВЕ Exploring Cube Roots Plate В 
Given. 
Ν. — 3.01550 Using the parallel FO to project to the point of similarity for the square root, point 
1 ° L is used for the cube root. Notice in this write-up I chose the wrong point to 
proportion. I get the right answers, but the equations are more complicated. 
111893B Compare features to plate A. 
Descriptions. 
BJ BH 2 2 
BH - “2 HL:- BH БЕ: ΓΝ FH :- BH - BF HR := BJ FR := 4 FH + НВ 
1 MS" АРИ ια 
2 ΙΝ 
ΕΗ HR.FP 2 2 FH.FL 
FP:- —— := LP := 4 HL - PH FL := LP - FP DF := | 
FR FH FR 
HR-FL LM.FO | 
DL := FO :- BH ЕМ :- DL МО:- FO- FM LM := DF AF := — —— H € 
FR MO — 
3 7 
AB := AF - BF BQ := BJ BK := DL BD := ВЕ – DF KQ := BQ + BK KL := BD 
KL-BQ 
BC := KO DJ := BJ - BD LN:- DJ JS:-BJ МДМ: DL ΝΕ: JS+JN 
LN.JS 
GJ := NS BG := BJ- GJ AC := AB + BC AG :- АВ + BG AJ := AB + BJ 
Definitions. 
= = 
3 3 
(aB?.AJ) -ас-о  (AB.AJ2) -AG- O0 
Νι-1 
Βυ- 1-0 ВН---0 HL-—-0 ВЕ---0 - -0 HR-1-0 5 к Q 
2 2-М 
1 1 
2 
Νι-1 N,-1 
= 1 1 
MEZ. әй ui FP - | | -0 PH- -0 


2 





2 
[m +6-N,-3 


2 2 
М1 -2:2,-N, Νι μον ως 












































Lp-—.— — — ——  -0 FL- : -0 
N,—1)-|N,2-2-N, -N,-_/N,7+6-N,—-3+1 2.N.- N.^« NI. | N24 6.N4,-3- 1 
( 1 | 1 1-У1-, Ny 1 1-11 1-/ № 1 
ΡΕ--------------------------------ο р — — — 4 — — — — —— -0 
2.N.- N.^« NI. | N24 6.N4,-3- 1 7T.N42-6.N,-2.N,- [N^ 4 6.N,- 348 
1 1-11 1-/ № 1 1 1 1-/ № 1 
ЕО---0 вм o мо 
x 5.N,7-2.N,-1 2 (5-11 -2-н141) 
N,—1)-|N,27-2-N, -N,-./N,7+6-N,—-3+1 1_N,)-|N,7-2-N, —-N,-_/N,7+6-N,—-3+1 
( 1 ) 1 1-У1-, Ny 1 ( 1) 1 1-У1-, № 1 
ме === Аве ог а 
2.8; (5-N, -2.N,-1) 2.N, (7-м: -6.NQ-2.N,- ЕР *6-N, -3«3) 
2 2 2 3 
ως о ο ВО-1-0 
2 2 2 2 
вк o BD - -—— — 10 
N,-(4-N,+_/N,7+6-N,—3 2.N,+N,7+(1—N,)-./N,7+6-N,—-34+1 
1 1 1 1 1+Ny ( 1) 1 1 
KQ- ——5— o KL 1—0 
2.N.«-N^- Í|N.^46.N,-3.(N,- 1] +1 N, - 1). /ΝΙ2.:6.Ν. -3+9-N,7-6-N,+1 
ыды = 1 *6 N,-3(N,-1)« (81-1)-/817%6-81-3-9-817-6-81- 
бз 0. жыланы ламен ае аған, їй τα το | 


2 
25-5 -2- + 1) 


| 2 


= 0 








2 2 
(νι -1). (му +6-N,-3+9-N,~-6-N,+1 























LN - з - 0 JS-1-0 
2 (5-4 -2.N,-1) 

2.N.- N.^« NI. | N24 6.N4,-3- 1 N,-(4-N,+_/N,7+6-N,—3 
1-41 1 1 1 1 1 1 1 
94--------2--:9 NSs-— —- o 

(N -1). /N,7+6-N, -3+9-N,7-6-N, +1 2 
1 ) 1 1 1 1 3-Ny+,/Ny -6-М1-3 
ε---------------------------------0 
[- 2 BG - — =o 
2 3 2 3 2 
(ө-му -6.Ni -8 М1 +1). Ni Ε6.ΝΙ -3+ (N, « 1) (e-m, +3-Ny -8.N, +3) 
АС о 
2.8; (26-м13-36-м12 + 18-м, ) 2-м; (№12 «6.Ν -3). [N,7+6-N,-3 
2 3 2 2 
DCN oa о = о ыа “^^ 
8 2 2 2 


2 3 J 2 2 





Etc. 





мі (N2-1).((N22-2-N;-N2-./ (N22*6-N2)-3 )*1) 
7 2.Nz(((6-Nz-7.N22)+2-Nz-.(N22+6-N2-3 )-3) 


BF = 0.00000 in. 


= 0.00000 in. 


“2.8; 
мі (Мо 1) | 
FH-—————— = 0.00000 in. 

2.N5 
N;-/(5-N22-2-N2)*1 
| 2.N; 
М1-(№2-1)2 

| 2.N5- /(S-N22-2.N2)+1 

J/(G-Nz2-2-N2)*1 
Ыр. УИ 
N1: (((2.ма-Мо2)+ Мо /(Na2+6-N2)-3)-1) 


FL-———————— ————————— _ = 0.00000 in. 
2-N5-/ (5-N22-2-N5)*1 


N, (N2-1).(((2-N2-N22)*N5-./ (N22*6-N2)-3 )-1) 
DE 2N5Q(222,)13) 999% 


N1 (((2-N5-N22)*N5../(N22*6-N;)-3 )-1 
DL-———— 5 > —— (о н„-к„ёу+н„ (No 2)3)1) = 0.00000 in. 
(5-N2?-2.N2)*1 


Ni (((2-N2-N22)«N;-./(N22«6-N;)-3 )-1) 





FR = 0.00000 in. 


= 0.00000 in. 





= 0.00000 in. 





= 0.00000 in. 





Ем — = 0.00000 in 
(5-N22-2-N2)+1 
Νι:((7.Ν22-6.Ν2-2.Ν2../(Ν.22:-6.Ν2)-3 )+3 
Μο.------------- Iya eee (τν, 22 (Na ауаға) = 0.00000 fn. R 9 


2.((5-N2?-2-N2)*1) 


їй N; (N2-1)(((2-Na-N52)*N-./ (N22*6-N2)-3 )-1) 


2.N5((5-N;2-2.N5)*1) - 0.00000 in. 












AB 


N, ((((8-N2*N22-./ (N22*6-N2)-3 )-4-N2-N23)+N>-,/(N22+6-N2)-3 )-2) 
2.((3-N2-2.N22../ (N22+6-N2)-3 -6-N52)*7-N53) 


Мі = 2.40000 in. 
№2 = 1.86107 


= 0.00000 іп 


BJ = 2.40000 in. 
BH - 1.20000 in. 
BF - 0.64479 in. 


FH - 0.55521 in. 
FR - 2.46338 in. 
FP - 0.12514 in. 

PH - 0.54092 in. 
LP - 1.07117 in. 

FL - 0.94603 in. 
DF - 0.21322 in. 
DL - 0.92169 in. 
FM - 0.92169 in. 
MO - 0.27831 in. 
LM - 0.21322 in. 
AF - 0.91936 in. 

AB - 0.27457 in. 


Exploring Cube Roots Plate С 


BK:- 1 
Given. If AL - 1/2 of CG, then the circle LM passes through the 
square root of AB x AK, being point E. 
М1 Ξ 4 
111893С 
Descriptions. 
BK BH 
BH:- — BD:= —  DK-- BK- BD 
2 М1 


DN := ./ вр.рк BQ := BK KS := BK HR := BK 


BD.BQ DK.KS 

BC: <  . GK := — —— ВС: BK- GK 
BQ + DN KS + DN 
DH.HR 


DH := BH - BD FH: BF := BH- FH 


^ HR« DN 


CF := BF - BC AL:= CF DF:= BF-BD 


NO := DF ЕР: BH РО: FP- DN 
NO -DN 
Ар------ АВ:- AD- BD 
PO 


AF := АВ + BF LM := AF EL := AF АК := AD + DK 


тат 2 2 
AE, З ү EL -AL АЕ := у AB. AK AE, – АЕ» = 0 





Definitions. 
ВН---0 BD - —— = 0 DK – ————— = 0 
2 2.Ν 2.Ν 
1 1 
2-М1-1 
DN- —— V = 0 BQ-1-0 KS-1-0 


S 2 


M, 


HR-1-0 BC 


1 2-81-1 


---Д---0 с -0 
N.-1 ік 
Го. - = 1 


ΝΑ /2-Ny-1 BH 2-51 πο (O2 Ne [2.N,-1 i 

[2-Ny-1+2 [2-N,-1 [2-Ny-1 
ВЕ 2 (2м ана 1) O ααν,. (аж 1| ^ ^^ 2(2am4J2N, © 
т (81-1)-,/2-81-1 "y (81-1)-,/2-81-1 Е 

2.N, (2.8, «,/2:N,-1) 2.N, (2.8, «,/2:N,-1) 


№-,2-№у-1 (να -1)-(/279-1)* -0 


1 
AE Ww РО =9 AD 


2-Мі 2-N,-(N, —./2-N,-1]-(2-N,+_/2-N,-1 | | 
5 R | о 


(/2%-1-1) (Ny -1)-(2-N,+2-Ny-/2-Ny-1-1) 
MH M 9 АЕ 0 EL-AF-0 ІМ-АҒ-О 
2(2-5,?-2.N,- N) ` Гаму -1«1) 2 (3-4 + [2:N4-1-6.N4? « 4.N4? - 2.N,- [2:8 -1) 


BG 














AB- 





AK- 


3 
|. 2 (2.N,- 1)? -4. Ң - 1? (a.N, зам; /2-N4-1- 1]? 2.N.-1 
«( 


2(2:N,2-2.N, - N) ` [2N] 1+1) 3.Ny + ZN] 1-6:N1?+4N]°-2-N [2N] 1) 4 (2-8, + 201-1) 





3 


(/2-41-1-1). 4.N,?-(2-Ny-1)?-4.N,+1 
4. (2.91 -2-м.2 +. /28,-1-1) 


АЕ2- - 0 AE, -AE5- 0 


АВ:- 1 
Exploring Cube Roots Plate D 
Given. 
Ny = 3 The circle AO passes through 
point M. FM equals half of CG. 
111893D 
Descriptions. 


ВК:- М] AK:= ВК + AB 





1 1 

3 3 
AC = (АВ2.АК) AG :- (АВ.АК2) 

σα 
σα = Δα- AC CF = 72 BH = —— 
АН:- AB+BH НР-ВН  АР:-_/АН? + НР? 
АР НР 

АО:- 2 DO := 2 AF = AC + CF 


DF := АЕ ΑΡ FM := CF MO := AO 


Definitions. 
мо? -|DF? + (po + FM)?|-0 AK -(1«N,)- 0 


1 = 
АС-(81-1)%-0 ac-[(N,+1)?] = o 





Q| = 


a mm] me? πώ ο -0  BH-—-0 


M, 


1 
3 
2 
V2 2 Ni (муза)? 
АО----.(|(М17>2.81-2)|-0 ро----0 д 
4 4 





1 
8 
2+3 
- = 0 ΡΕ – 
4 4 
5 1 
sc m ταν μον 
2 


1 


ЕСЕ; —. 


-0 


/2-17+2-1-N,+N,7=0 
4 


1 


2:Ν1 +Ny*—4-Ny-(Ny + 1)? -4 (n, + 1) T 


2 


3 2 2 
2 + 4-(Ny +1) -4-(н, +2.Нү+1) ΠΕ ката) +2 


- 0 





9 
2 Unit. AB-1 
Given. AE = 2 : 
5-0. Δ 112293 Cube by Iteration 
Descriptions. 
When F, and Е; are the same point on C, then a sixth root 
series has been constructed. Use iteration to place F, on Ε]. 


AC:-.AB.AE СЕ = AE-AC CG:=VAC-CE αρα. /Ac2.cc? 









































ΑΡΟ АЕ-АС ADs.1 AE - AF; 
DEo AE - AG) АС DE§+1 
γί і /АЕ5-БЕ 
DHo |= V (AE - AG) -AG-AC DH5§+1 | := ar 
δ᾽ 
2 
AFo 2 |./(AE—AG)-AG-AC АЕ5-1 з 5 
AC + ^ —— —AG à AC + (CFs) 
А-16 
1.7 
Κ 
АР; 1.65 - - 
х х х 
£ 1-62 0p TOT | НИ X X X κ q 
2 х x x 
(AB-AE ) 1 55- m x x x 4 
1.5 
ο 5 10 15 20 


сін 
со | = 


4 


(Ав2.АЕ“) -Ард--6.761441х10: А 


[AB.AE2) -ADA = -6.761441 x 10" 


Not a very promising prospect! 














2 Unit. POR Series IV 
AE:-1 
Given. Generalize the work of 
Ny := 3 a:=1..N,-1 07/25/93 for dividing the 
112493 м, 25 8:- 1. м, E" base AE with K constant. 
Descriptions. 
AE AE 
АВ:= — AD:- — DK:=AD DE := AD 
Νι 2 
2 2 BK BD -BG 
BD:- AD- АВ BK:=4/ Вр” + рк BG:- — ВС - 
Nə BK 
рк вс CG-DE |. 2 2 
CG:- ———— АС :– AB- BC СЕ: AE- АС DF:= — EG--4CE + CG 
BK CE 
2 2 DF.AE DE -AE 
EF := ./ DE” + DF AH := Η:- —— GH:- EH EG FH := EH- EF 
EF EF 
DF ЕН DE ЕН 2 2 
FJ := J := — DJ:=-DF:FJ JK: DK-DJ HK- HJ +JK 
EF EF 
Definitions. 
— = 0.265165 BAN = PEEN = 0.265165 — = 2.85 N; ο πω ες T WELL GN - 2.85 
HK 2 .(N, - ) (Na - | ан (в,-1)(2-8|-82-2-82-5) -амуза) 
/2:ΝΙ -В 2.Ν1:ΝΟ-2.ΝΟ0.α-ΝΙ:β42.α:β 


SeriesAH,, g := 





SeriesAH = | | 
2 0.53033 


1.59099| 4.242641 
3.181981| 8.485281 





1.414214 











SeriesEH, β:- М1 Мо: ΕΕ ИТЕ ee ТЫ 
(в-8)(2-8|-Мәо-2-Бә-о +№^.В-2.М№М1 -а.В+2.а в) 








1 2 3 4 
SeriesEH = 2.85 3| 3.643 6 
2| 1.65 2| 2.786) 5.25 

















2 















НК - 2.35269 


АН 
— = 0.26517 


HK 
Υ2:Ν: 

эн, нет ^ 026517 
J2-Nı AH 


NV) a 9000000 
2.(№,-1)-(№-1) HK 


EH = 3.95105 

GH = 1.38633 

EH 

---- = 2.85000 

GH 
Ni - N2 ((2-Ni-N2-2-N2-N1)+2) 

(№2- 1)-((((2-М1-Мг-2-М-)-М12)-2-М1)%2) 

N;-N».((2-N;-N2-2. N2-N1)*2) EH 


^ (No-1)-((((2-Ni-No-2-Nz)+N12)-2:N,)+2) GH = 0.00000 


= 2.85000 


п2 


2 













































































Unit 
AH:- 1 
Given 
0:7 1. 7 
120293 Ас= 1.6 
Descriptions. 
2 
АР»: H AG (A AO; := АС 
ë= 5 δ АН 5:- АС; 
2 2 
(Αας) (AF5) 
АЕ; := АЕӛ:- АМ; := АЕ; 
АР AO; 
(AEs)? 
Ар; := АМ; := АЕ$ 
АМ; 
2 2 
(ADs) (ACs) 
АС; := АК; := Ар; АВ; := 
АМ; АК; 
Definitions. 
1 1 
АН _ ΑΗ 72 ΑΗ 73 АН 
APA ` Абд) ` ΑΕΔ) (ΑΕΛ 
| 1 | 1 | 1 | i| 
2 2 2 2 
3 3 3 3 
4 4 4 4 
5 5 5 5 
6 6 6 6 






























































POR Roots and Powers (Pyramid of Ratio 
Series V) 


Is the progression noticed in 112993 a continuous phenomenon? 


Mi 


G F ED CB 










































































2 






























































1 1 
AP, \° AG, \° 
ABA ABA) ` 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
AH AH AH AH . 
πα з ы. — , — ,etc 
1712713” 14 
АН AH AH AH | 
5 5 5 , etc 
222723” 24 
AH AH AH AH . 
— , — , — , —— ‚ес 
374272274 
AH AH АН AH | 
> 5 , CTC 
4 42 43 44 
AH AH AH AH | 
Toma Жо a — , — ,etc 
5 ' 52° 53 54 
AP aca 2E 
А Δ APA 
0.5 1 
0.333333 0.5 
T 0.333333 
3 0.25 
0.166667 0.2 
0.166667 












































































































































































































































































































































Р 
1 1 1 
AF, )* AEA)” (ADA)? ACA 
ABA) _ |ABA) (АВл/ ABA | 
1 1 1 1 
2 2 2 2 
3 3 3 3 
4 4 4 4 К x 
5 5 5 5 С FEDCB 
6 6 6 6 
APA = AGA - ΑΕΔ = AEA - ADA - ACA - ABA - 
1 1 1 1 1 1 1 
0.5 0.25 0.125 0.0625 0.03125 0.015625 7.8125-10-3 
0.333333) | 0.111111 0.037037 0.012346 4.115226:103 1.371742:103 4.572474-10-4 
0.25 0.0625 0.015625 3.90625:10:3 9.765625°10-4 2.441406-10-4 6.103516:10:5 
0.2 0:04 8:103 16103 32104 6.4105 128105 
0.166667 | 0.027778 4.62963103| | 7.716049-10-4 1.286008:10-4 2.143347:105 3.572245:10-6 
лғ, | АН š ap, | АН 3 ap, АН j дс, (САН š Ав, | АН ш 
Alapa) ^(APA) | А” АРА] ` Alapa) “АЛАРА) ` 
1 1 1 1 1 
0.5 0.5 0.5 0.5 0.5 
0.333333 0.333333 0.333333 0.333333 0.333333 
0.25 0.25 0.25 0.25 0.25 
0.2 0.2 0.2 0.2 0.2 
0.166667 0.166667 0.166667 0.166667 0.166667 
























































2 





















































2.187:103 2.187:103 
1.6384:104 1.6384:104 
7.8125:104 7.8125:104 

2.79936:105 2.79936:105 



























































1.6384:104 
7.8125:104 
2.79936:105 



































1.6384:104 
7.8125:104 
2.79936:105 






































1.6384:104 
7.8125:104 
2.79936:105 





















































2.187:103 2.187:103 
1.6384:104 1.6384:104 
7.8125:104 7.8125:104 

2.79936:105 2.79936:105 





G F ED СВ 





0.013532 





1.293291:10:3 





2.363881:10-4 





6.270694-10-5 








2.113369:10-5 








GPA = 


0 





0.433013 





0.31427 





0.242061 





0.195959 








0.164336 








| 


5 
ан. 


GPA 


AH 


0 












































































































































































































































0.013532 





1.293291:10:3 





2.363881:10-4 





6.270694-10-5 








2.113369:10-5 




















1.293291:10:3 


1.293291:10:3 








2.363881:10-4 


2.363881:10-4 








6.270694 10-5 


6.270694:10-5 











2.113369:10-5 











2.113369:10-5 

















1.293291:10:3 





2.363881:104 





6.270694 10-5 








2.113369:10-5 























1.293291:10:3 





2.363881:10-4 





6.270694-10-5 








2.113369:10-5 











2 АР; AF5 СР5-АЕф 
GH;:- AH - Ας GP; := «/ AG -GH5 FO; := —— EN; := —— — 
АС; АС; 
АР; АЮ АРАС GP; АВ; 
ОМ. := K = ——— — BJ3:- —— 
АС; АС; АС; 
FO EN DM 
РОА _ ENA _ DMA _ CKA 
δ΄ АЗ А? A BJA = 
0 0 0 0 0 
0.013532 0.013532 0.013532 0.013532 0.013532 
1.293291:10-3 1.293291:10-3 1.293291:10-3 1.293291:10-3 1.293291:10-3 
2.363881:10-4 2.363881:10-4 2.363881:10-4 2.363881:10-4 2.363881:10-4 
6.270694-10-5 6.270694 10-5 6.270694 10-5 6.270694 10-5 6.270694 10-5 
2.113369:10-5 2.113369:10-5 2.113369:10-5 2.113369:10-5 2.113369:10-5 
Р 
ЕОл- ENA = ОМл = СКА = BJA = 
0 0 0 0 0 
0.216506 0.108253 0.054127 0.027063 0.013532 
0.104757 0.034919 0.01164 3.879873" 10-3 1.293291:10:3 
0.060515 0.015129 3.78221:10:3 9.455526:10-4 2.363881:10-4 
0.039192 7.838367:10:3 1.567673:10:3 3.135347:104 6.270694:10-5 
0.027389 4.564876:10:3 7.608127:10:4 1.268021°10-4 2.113369:10-5 Н С F E DCB A 
ΕΟΔ ΕΝΔ DMA 
| AH у | AH y | AH y ан = 
АР АР АР 
Ы рды ЕКЕН А ММА, 0 АРД BJA = 
0 0 0 0 0 
0.013532 0.013532 0.013532 0.013532 0.013532 





1.293291:10:3 
2.363881:10-4 
6.270694 10-5 
2.113369:10-5 




















СРл- 
0 
0.433013 
0.31427 
0.242061 
0.195959 
0.164336 


























АГ AG2 GH2 


2 


JJ AG3 -GH3 


3 


2 








































































































ЕОл- ENA = ОМл = СКА = BJA = 
0 0 0 0 0 
0.216506 0.108253 0.054127 0.027063 0.013532 
0.104757 0.034919 0.01164 3.879873:10:3 1.293291:10:3 
0.060515 0.015129 3.78221:10:3 9,455526:10:4 2.363881:10-4 
0.039192 7.838367:10-3 1.567673:10:3 3.135347:10:4 6.270694:10-5 
0.027389 4.564876:10:3 7.608127:10:4 1.268021:10:4 2.113369:10-5 
/ Аб2-СН2 / Аб2-СН2 
= 0.216506 —— Í 0.108253 ---------0.054127 
2 3 
2 2 
JJ Аз -GH3 ./ AG3 -GH3 
= 0.104757 ——— = 0.034919 | —— — = 0.01164 


3 


3 


G F ED CB 


2 


І 
MD 
P di 
І 
І 
| 
| 
I 


ае adaf ΄ 





аЬ = 0.83886 
ас = 1.04858 
аа = 1.31072 
ае = 1.63840 
аї = 2.04800 
ар = 2.56000 
ар = 3.20000 


М, 
--- = 1.25000 
ар 


Νι 7 
— = 1.25000 
ab 

1 
Νι РУ 
--- = 1.25000 
ас 

1 
Ni 5 
— = 1.25000 
аа 

1 
Ni а 
--- = 1.25000 
ае 

1 
Νι a 
— = 1.25000 
af 

1 
Νι 2 
— = 1.25000 
ag 


1 
ар = 
ар . 1.25000 
ab 

1 
ag 5 
— ` = 1.25000 
ab 

1 
af + 
— = 1.25000 
ab 

1 
ae ç 
— ` = 1.25000 
ab 

1 
ad 7 
— ` = 1.25000 
ab 
τ 1.25000 

b Ре . 


apo 


Unit. 
AB:- 1 


Given. 


120493 j= > ACEN 
Descriptions. 


To use the digital indexing system to apply names, let AC be the thing 
with which we seek to name an exponential series on. AB is our unit. As 
a number is a ratio, numbers are two dimensional. 


The circle is a two dimensional object which is capable of producing every 
ratio between two differences. 


ВС = АС-АВ Вр - |/BC.AB AH :- -/ AB? + BD? CH = AC- AH 


HN-4/CH.AH AJ:=./ AH? + HN? CJ := AC - AJ JS := ./CJ-AJ 


I 0 AJ? AH? AH? 
АК := -/ JS + AJ AI := -- AG := — AF := —— AE := —— 
AK AI AJ 
Definitions. 
AC? -AB- 0 
1 2 3 4 
AC? - AE- 0 AC? - AF- 0 AC? -AG- 0 AC? ΑΗ 
5 6 7 8 


Exponential Series M^(1/2^N) 


A number is no more than a digital name used with the stipulation that 
the indexing system is further qualified by using as standard difference. 
In other words that the concept of ratio will employ a name called a 
number. Ratio, however, is independent of the naming convention. 
Given any ration, say, M, describe a two prime exponential series, 
M^1/2^N, where N is any whole ratio. 








1 

AC? -АЕ-О 
3 

AC? -AG- 0 
5 

AC? _AI= 0 
7 

AC? -АК-О 


2 


2 
AC? -AF- 0 
4 
AC? - AH - O0 
6 
AC? -AJ- 0 
8 
AC? - AC- 0 


AC?-N, = 0.00000 


1 

AC 8 -AE = 0.00000 
2 

AC 8 -AF = 0.00000 
3 

AC 8 -AG = 0.00000 
4 

AC 8 -AH - 0.00000 





AC 8 -AI = 0.00000 
6 


AC 8 -AJ = 0.00000 
7 

AC 8 -AK - 0.00000 
8 

AC 8 -AC - 0.00000 


AC? - 1.00000 


1 

АС 8 = 1.24752 
2 

АС 8 = 1.55630 
3 

АС 8 = 1.94151 
4 

ΑΟ ὃ - 2.42207 
5 

AC 8 = 3.02157 
6 

AC 8 = 3.76946 
7 

AC $ = 4.70247 
8 

AC 8 = 5.86641 


Мі = 1.00000 


AE = 1.24752 


AF = 1.55630 


AG 


1.94151 


AH = 2.42207 


AI = 3.02157 


AJ = 3.76946 


AK = 4.70247 


AC = 5.86641 


1.00000 


1.24752 


1.55630 


1.94151 


= 2.42207 


= 3.02157 


= 3.76946 


= 4.70247 


= 5.86641 


AC = 3.95000 in. 
AB = 0.67333 in. 
AE = 0.83998 in. 
AF = 1.04790 in. 
AG = 1.30727 in. 
AH = 1.63084 in. 
AI = 2.03450 in. 
AJ = 2.53807 in. 
AK = 3.16629 in. 


Alternate method of creating an exponential series. 


№, = 2.97175 
8 

№, 8 = 2.97175 
7 

Νι 8 - 2.59350 
6 

№, 8 = 2.26339 
5 

Νι 8 - 1.97530 
4 

№, 8 = 1.72388 
8 

№, 8 = 1.50446 
2 

М18 = 1.31296 
1 

М18 - 1.14585 


9 

N; 8 = 3.40517 
10 

Νι 8 =3.90181 


= 
= 


№, 8 = 4.47087 
-1 

Νι 8 = 0.87272 
-2 

Νι 8 -0.76163 
-8 

№, 8 = 0.66469 


2 


А - 1.14585 
В - 1.31296 
С - 1.50446 
D = 1.72388 
E - 1.97530 
F - 2.26339 
С = 2.59350 
H = 3.40517 
І = 3.90181 

Ј = 4.47087 
К = 0.87272 
L = 0.76163 
M = 0.66469 


№10 = 1.00000 


8 
М, $-N, = 0.00000 


MLK1A B C D E F G 





N, 8 -K = 0.00000 
A 

N, 8 -L = 0.00000 
-3 


№, 8 -M = 0.00000 


№, 8-A = 0.00000 
2 

№, £ -B = 0.00000 
3 

№, 8 -C = 0.00000 
4 

№, 8-р = 0.00000 


5 

М, 8-Е = 0.00000 
6 

№, 8-Е = 0.00000 
7 

№, 8-G = 0.00000 


9 

N, 8-H = 0.00000 
10 

м; 8 -I = 0.00000 
11 

N, 8 -J = 0.00000 


BE - 1 
Сіуеп. 
М1 = 6 
120693А 
Descriptions. 
BE 
АВ = Му АЕ := АВ + ВЕ Вр := a 
BE 
AE-(N,+BE)=0 Вр----0 DF:=BD 
2 
AD := BD + AB Diese AD - 2 - 0 


AF :- J AD? - pr? АС := AF 
Definitions. 

J AB-AE - AC = 0 

AC- /[N; (N4«1)|-0 


Alternate Method: Square Root 
Common Segment Common Endpoint 





Unit. 
CJ := 1 
Given. Are A, P and Q 
collinear? Are A, K 
120693B №] = 5 and N соШпеаг? 
Descriptions. 
ы ы 
22 2)3 
АС = Ny AJ :- АС + CJ AE := (ac AJ] AG := (AC-AJ | 


АЕ 
CG := AG- АС GJ := CJ- CG GN := ./ Са. GJ ін CE := ΑΕ ΑΟ 


ου 
CH := E BK:- AB HK:= CH НУ: СН AH:= AJ- HJ ВН = AH ΑΒ 


BK? + BH? - HK? 


BD -- 2.BH AD := АВ + BD ОЕ := АЕ - AD DK := / AD.DE 


AG AD AG AC 
со- /Ααα  CP-4/AC.CE —--— --8.526—— - — -0 
Q GN DK GQ CP 


Definitions. 


Q| = 
Q| = 


АЗ - (№1 +1) -ο АЕ - (№1 +12) -0 AG - (№:°+2.м12+м | -0 


Q| = 


σα - N (м1 +1)? -N,|=0 





= 
3 
GN- (2-54 +1) (пуд нанні) -| N4 + N42 + (n? налити, =0 


Gruntwork IV on the Delian Solution. 





Unit. 
AB:- 1 
Given. 
N:= 6 
121193A 
Descriptions. = = 
BL 2 3 2 3 
AL := AB-N BL := AL- АВ BK := = АЕ := \АВ -AL AJ := (AB AL 
JL -EJ 
BE := AE - ΑΒ BJ := AJ – AB JL:- BL- BJ ЕУ: AJ- AE FJ:- ———— 
JL+ BE 
FL:- JL + FJ BF :- BL- FL FP:-./BF.FL KR :- BK KL := ВК 
FK-KR AI 
ЕК := FL- KL IK = ----- AK := ВК + AB AI := АК -IK AD := — 
KR + FP 2 
FK.FP 
KT := BL ЕН: ———— АЕ:- BF + AB AH = AF + FH HI := АІ AH 
KT + FP 


2 


HO := / AH. HI DN := AD KN := BK DK := AK - AD CK: 2 DK 


KR HO AF AC 
AC := AK- CK CI := AI- AC CN:-4AC.CI ------ο — = = 
ІК HI FP CN 


км2 + DK? - DN 


The structure in red appears to be a constant. 











S 2 


M, 




















Definitions. 
1 2 
N-1 3 3 
AL-N-O BL-(N-1)=0 BK- - -0 ΑΕ κὶ-ο  AJ-N?-0 
1 2 2 і(1 
вЕ-(М3-1/-0 в/-(М3-1/-0 л,-(м-м2/-о Е/-м24м3-1/-0 
1 2 1 
ντος N° .(N-1) _ N-1 ` N° (мо1 _ 
F. ορ = FL-— = о BF-— =0 FP-— -0 
- 8 8 8 
N3 +1 N +1 N` +1 N` +1 
2 
Е 12 2 ШЕ | 1 2 1 2 
3 з з 8 - I - 
FK - N +1). +N ΤΙ N -1 0 N2.N?.1/). N32 ι 
Е | ІК- -0 
2 1 
Е 1 
2\N +1 Ν m 
з 5 ο ο 212. 
з |з 8 Σι = = - = 
Nil М.М +1 М+М 3 3 3 3 3 
- = = - = - ММ 1) AN +1 Ν AN +1 
-- 2 " 1 ο. τ 1 =" ЕН - -0 АЕ Ὁ Е 
з з 2 2 
N` +1 2:\N +1 2. 3 1 N41 


2 


Ё 


ск- 


Q| = 


N 


1 2 1 Y 
мат 


Jl) 





4 zi 
2. S ed 
xf a fr a 38 
m N?. (iN? 1) \м?+м?—+1 I 
1 4 Й 
№3 +1 ANS +1 
1 1 1 
: 1( 1 
KR М 31. AF М? \м?+1 
ІК 1 ЕР N-1 
N?-1 











Unit, The structure in red appears to be a constant. 
АВ := 1 
Сіуеп. 
Ү:-4 
1211998 X:- 20 
Descriptions. 
1 2 
X BL 3 a 
AL y BL := AL - AB в АЕ := (AL) АЈ := AL 
JL.EJ 
BE := AE – AB BJ := AJ- AB JL:- BL- BJ EJ:= AJ- AE FJ := ———— 
JL + BE 
FL := JL + ЕУ BF := BL- FL FP := \/ BF.FL KR := BK KL := ВК 
FK.KR AI 
ЕК := FL- KL IK := ———— AK := BK + AB AI := АК - IK AD := — 
KR + FP 2 
ЕК.ЕР 
KT := BL ЕН = ——— AF = BF + AB AH = AF + FH HI := AI- AH 
KT + FP 


2 2 2 
KN -DK -DN 
HO := / AH HI DN := AD KN := BK DK := AK - AD CK := — —2.DK 


KR НО AF AC 
AC := AK- CK CI := AI- AC СМ := ./AC-:CI —- — = 0 ———-——=0 


E - 1.70998 
J - 2.92402 


ЕЗ - 5.00000 
3 


J? - 5.00000 
L - 5.00000 


Unit - 1.00000 
XY - 5.00000 
X - 20.00000 
Y = 4.00000 

















Unit 
BL:- 1 
Given 
rie The structure in red appears to be a constant. 
121193C X:- 10 
Descriptions. 
1 1 
X BL 2 3 2,3 
ΑΒ - 1 AL := ν BK := ұла AE :-(АВ «ΑΙ, AJ :- AB. AL 
JL.EJ 
BE := ΑΕ – AB ВЈ := AJ- AB JL:= BL- ВЈ  EJ:- AJ- AE FJ:- ———— 
JL + BE 
FL := JL + FJ BF := BL- FL FP := \/ БЕ-ҒІ, KR := BK KL := BK 
_E = 1.25992 
FK.KR AI ij 
ЕК:- FL- KL IK:- — — — ΑΚ: ВК-АВ AI:=AK-IK Ар--- жй тшс» 
KR + FP 2 L = 2.00000 
ЕЗ = 2.00000 - 
| _ ЕК ЕР | | | А 2 
KT :- BL FH := κτιΕΡ AF := BF + AB AH := АЕ + FH HI := AI АН J2 = 2.00000 
2 2 2 
КМ + DK” -DN 
НО := \/ AH. HI DN := AD KN := ВК DK := AK- AD СК = —— ΠΠ 2 
2.DK Unit - 1.00000 
KR НО 
AC:- AK- CK СІ - AI-AC CN -- /ΑΟ.ΟΙ — πο AF AC 





ΑΕ = 1.259921 AE?-2 
3 


AJ-1.587401 AJ?-2 








Definitions. 
1 2 
X-Y X-Y xj? xj? 
AL-—-0  BL--——-0 BK- —— - 0 AE- —| -0 AJ-|—| =0 
2.Y Y Y 
1 2 2 1 1 
xj? xj? x (x)? x)? | (x) 
ВЕ || -1|=-O ВІЗ «πο  JE-|—-|— -0 ЕЈ-|=| ΞΙ -11-0 
Ү Ү Y Y Y Y 
1 2 1 72-- E = 1.25992 
3 x 3 ы 3 J = 1.58740 
x Ө 1 (X - Y) Ө к-у [5 І = 2.00000 
| = Ү Х-Ү Ү з /^ 
Υ _ _ B = _ ЕЗ = 2.00000 . 
о - ο FL -0 BF x = (FP 2 - 0 5 У 
ο... ES m -- a 2 
8 xj? xj? x3 J? - 2.00000 
X Y. — | +1 Y. οι +1 КІ! +1 i 
Y. | — +1 Ү Y Y 
Y 
1 
8 
ж "e| SU X+Y 
εκατ. Х-Ү 2g I- i = 0 AK- - 
2.Y 2 3 2.Y 
3 x 
x 2-Ү- Ө +1 
У. | — +1 
1 ї[ ac à ur -ᾱ 1 2 
xj? x)? | (x) xj? xj? xj? xj? 
XY — — —| +1 ex] -1 — | uL — XY — 
AI = -0 AD = = -0 ЕН = 2 = - 0 AF Li -0 
I B | I 1 І I 2 І I з | 
xj? xj? xj? xj? 
\. |—| +1 24|--| +1 2|—| +2 У. || +1 
Ү Ү Ү 





2 


- E = 1.25992 
J = 1:58740 
L = 2.00000 


ЕЗ = 2.00000 .. 


3 m 
J? - 2.00000 


7 


Unit = 1.00000 


Сіуеп. 
М1 = 5 
No = З 
121293A1 
Descriptions. 


АЕ:= Му ВЕ = No 


АЕ ВЕ 
Ар := — BD:- — АВ: AD- BD 
2 2 
AE 
AE := BE + АВ АС := 2 CG := AC 


CD: АР-АС GH - 2| СС? - cp? 


Definitions. 


СН – \/ АЕ.ВЕ – O 


Common Segment Common Midpoint 


Square root by common segment common midpoint. 
Given AFand BE is GH their root? 





AF - 3.45000 in. 
BE - 1.48333 in. 
GH - 2.26219 in. 

ΑΕΒΕ -GH = 0.00000 іп. 


пи. Common Segment Common Midpoint 
ΑΕ := 1 
Given Square root by common segment common midpoint. 
j Given AFand BE is GH their root? 
Ү:- 20 
121293A2 Х:-9 
Descriptions. 
x AF BE 
BE - — AD - — BD = — 
Y 2 2 
АВ := AD- BD AE := BE + АВ 
AE 
AC := pu CG:= АС CD - AD- AC 


ен:-2-/сс2-ср2 ан-,/АЕ-ВЕ-0 














Definitions. 
1 X 
BE-—-0 AD-—-0 BD - —— = 0 
2 2.Y 
Y-X Χ ΕΥ 
AB -| —— 1-0 AE- = 
Y 
Unit - 1.00000 AF - 1.00000 
хау X+Y XY = 0.45000 BE = 0.45000 
Ας - -0 σα- - 0 | 
4-Ү 4.Y X - 9.00000 GH - 0.67082 
20:00009 ВЕ = 0.67082 
Υ АХ 
CD- —— = 0 GH- — - 0 
4.Y JY 


2 


Given. 
М1 = 1 
No = 4 
121293B1 Να = 3 
Descriptions. 
AF 
АЕ = МІ DF := — AD := АЕ – DF 
No 
DF AE 
DE = — AE :- AD+ DE АВ := — 
N3 2 


GH = 2.,/ (BH)? - (BD)? 


Definitions. 


au-2..13 2 * 
Νο /N3 


=0 





Generalize The Previous Square Root Figure 


AF 


DF 
2.AF- 


AF 
DF 


DF 


DE 


AF 
= 
DF 
DE 


1 


AF = 3.81667 in. 
DF = 1.27449 in. 
DE = 0.64116 in. 


= 2.55338 in. 


HG = 2.55338 in. 


-HG = 0.00000 in. 


АЕ = 1 


Given. 
Ү:- 20 
Х:- 8 
М:-9 
У := З 


12129382 
Descriptions. 


x 
ΡΕ := Y AD := ΑΕ ΡΕ 





DF.V 
DE := DF - AE := AD + DE 
AE 
AB := > BD := AD - AB ВН :- АВ 


сн-2-/(вн)2-(вр)2 GH = 0.8 


Definitions. 
X Y-X X.(W- V) 
DF-—-0 Ар ——-0 DE- —— 
Y Y W.Y 
W.Y-V.X W.Y-V.X 
AE ————-0 AB- ————— = 
W.Y 2.W.Y 
V.X-2.W.X-W.Y 
BD - ———————— = 0 
2.W.Y 
W.Y-V.X 
ΒΗ - ————— = 0 GH - O.8 
2.W.Y 
y X-(V - W)-(X - Y) 
ен-2------------ 
AW.Y 


Generalize The Previous Square Root Figure 





" Y 
Unit - 1.00000 — = 2.50000 
XY = 0.40000 x 
Е w 
x = 8.00000 — = 3.00000 
Y = 20.00000 ν 
сн 
—— - 0.80000 
VW - 0.33333 AF 
V - 3.00000 2-/Х-(У-%М)(Х-Ү) GH 


W - 9.00000 ГЕ = 


Unit. 
АВ = 1 Using 120493 


Given. 
A:=5 %:-2.А-1 


121693A 


Descriptions. 


AR 
АВ; = EU 


АЈ; := -/ AB§ AR 
JW5 := ,/ AJ$-JR$ 














АВ; = AJ; = 
0.5 0.707107 
0.333333 0.57735 
0.25 0.5 
0.2 0.447214 
0.166667| | 0.408248 

















JR5 := AR – АЈ; 


AW; := «| (Ads) + (о) 2 


The figure presents me with a 
progression. What is it's 
formula? It turns out not 
only that I can do square 
roots, but any two-prime root. 
It took me 48 pages of sieve 
work to realize what I was 
looking at. 


Euclidean Exponential Seri-- 


AT := AR 


NR; := AR- 


АМ := АМ; 


АМ; 


АЕ; := 


( АЈ 5) Ξ 
AW5 





NX; := ./ AN NR; 














AX; := ( AN;)? " (нх)2 Definitions. 
АВ; = АЕ = АЈ; = АМ; = 
0.5 0.594604 0.707107 0.840896 
0.333333 0.438691 0.57735 0.759836 
0.25 0.353553 0.5 0.707107 
0.2 0.29907 0.447214 0.66874 
0.166667 0.260847 0.408248 0.638943 



































What I find interesting, foremost, is the 
implication for number theory-- We learn 
exponential notation prior to any naturally 
occurring exponential examples- Here is 
one example. The figure removes the 
conception that exponentiation is purely a 
notational device and raises it's rank to 
that of a realistic abstraction. 


2 


AL := 


AR AP; := АХ; 


AU := 


РЕ; - AR ΑΡΣ 





0.917004 
0.871686 
0.840896 
0.817765 
0,799339 








0.840896 
0.759836 
0.707107 


0.66874 
0.638943 








0.771105 
0.662338 
0.594604 
0.546873 
0.510732 








0.707107 





0.57735 





0.5 


0.447214 
0.408248 

















0.64842 
0.503268 
0.420448 
0.365716 
0.326329 








0.594604 
0.438691 
0.353553 


0.29907 
0.260847 








0.545254 
0.382401 
0.297302 
0.244569 
0.208506 








0.5 
0.333333 








0.25 





0.2 
0.166667 




















АВ; 








0.594604 
0.438691 
0.353553 


0.29907 
0.260847 








0.569394 





0.40958 
0.32421 








0.27045 
0.233213 











0.545254 
0.382401 
0.297302 
0.244569 
0.208506 








0.522137 
0.357025 
0.272627 
0.221165 
0.186416 








0.5 
0.333333 








0.25 





0.2 
0.166667 
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АС; = АН; = АЈ; = АҚ; = АГ; = 
0.620929 0.64842] | 0.677128] | 0.707107] | 0.738413] | 0.771105 
0.469872| | 0.503268| | 0.539038 0.57735| | 0.618386) | 0.662338 
0.385553| | 0.420448| | 0.458502 0.5| | 0.545254) | 0.594604 
0.330718| | 0.365716) | 0.404417 | 0.447214| | 0.494539| | 0.546873 
0.291757) | 0.326329] | 0.364998] | 0.408248| | 0.456624| | 0.510732 
АМ; = АМ = АР; = АО; = 
0.805245) | 0.840896] | 0.878126] | 0.917004] | 0.957603 
0.709414) | 0.759836 | 0.813841 | 0.871686| | 0.933641 
0.64842| | 0.707107, | 0.771105| | 0.840896| | 0.917004 
0.604744 0.66874| | 0.739508) | 0.817765| | 0.904304 
0.571252| | 0.638943| | 0.714655| | 0.799339| | 0.894058 
Values found by the investigator of 12 14 93 
1 1 1 
АО; = (ABs) 16 AP; = (ABs) = АМЫ = (АВ;)* = 
0.957603] | 0.957603 0.917004] [ 0.917004 0.840896] | 0.840896 
0.933641) | 0.933641 0.871686) | 0.871686 0.759836| | 0.759836 
0.917004) | 0.917004 0.840896| | 0.840896 0.707107| | 0.707107 
0.904304| | 0.904304 0.817765| | 0.817765 0.66874| | 0.66874 
0.894058| | 0.894058 0.799339| | 0.799339 0.638943| | 0.638943 
5 11 3 
AH; = (AB;)? = AG; = (Ав) °° = AF;= (АВ;)* = 
| 0.64842] | 0.64842] | 0.620929] | 0.620929] | 0.594604] | 0.594604] 
0.503268) | 0.503268 0.469872| | 0.469872 0.438691| | 0.438691 
0.420448) | 0.420448 0.385553) | 0.385553 0.353553] | 0.353553 
0.365716) | 0.365716 0.330718) | 0.330718 0.29907| | 0.29907 
0.326329| | 0.326329 0.291757) | 0.291757 0.260847| | 0.260847 
































































































































3 
AL;= || (АВ) = 
0.771105 0.771105 
0.662338| | 0.662338 
0.594604] | 0.594604 
0.546873] | 0.546873 
0.510732| | 0.510732 





























9 
Al;-  (АВ4)!6 = 
0.677128] | 0.677128 
0.539038) | 0.539038 
0.458502| | 0.458502 
0.404417 0.404417 
0.364998) | 0.364998 

















2 































































































13 
AE; = (ABs) 19 = 
0.569394] | 0.569394 
0.40958| | 0.40958 
0.32421] | 0.32421 
0.27045| | 0.2704 
0.233213| | 0.233213 

1 
16 
ΑΟ» = (ABs) = 
0.957603] | 0.957603 
0.933641) | 0.933641 
0.917004| | 0.917004 
0.904304| | 0.904304 
0.894058| | 0.894058 
4 
AN; = (ABs) 19 = 
0.840896] [ 0.840896 
0.759836) | 0.759836 
0.707107 0.707107 
0.66874| | 0.66874 
0.638943) | 0.638943 
7 
АК; = (ABs) 19 = 
0.738413] | 0.738413 
0.618386) | 0.618386 
0.545254| | 0.545254 
0.494539) | 0.494539 
0.456624| | 0.456624 

















æ- 





































































































































































































13 
(ABs) 19 
7 
AD; = (АВ)? = 
0.545254] | 0.545254 
0.382401| | 0.382401 
0.297302 | 0.297302 
0.244569| | 0.244569 
0.208506| | 0.208506 
22% 
AP; = (ABs) 19 = 
0.917004] | 0.917004 
0.871686] | 0.871686 
0.840896) | 0.840896 
0.817765| | 0.817765 
0.799339) | 0.799339 
> 
АМ5- (АВ) °° = 
0.805245] | 0.805245 
0.709414 0.709414 
0.64842] | 0.64842 
0.604744 0.604744 
0.571252 0.571252 
2 
АЗ = (ABs) 19 = 
0.707107 0.707107 
0.57735| | 0.57735 
0.5 0.5 
0.447214 0.447214 
0.408248| | 0.408248 























15 
АСЫ- (АВ4)!9 = 
0.522137] | 0.522137 
0.357025] | 0.357025 
0.272627| | 0.272627 
0.221165 0.221165 
0.186416) | 0.186416 
Ea 
AO; = (ABs) 19 = 
0.878126] | 0.878126 
0.813841| | 0.813841 
0.771105 0.771105 
0.739508| | 0.739508 
0.714655) | 0.714655 
ELA 
AL; = (ABs) 19 = 
0.771105 0.771105 
0.662338| | 0.662338 
0.594604| | 0.594604 
0.546873) | 0.546873 
0.510732 | 0.510732 
ES 
Al;- || (АВ5)19 = 
0.677128] | 0.677128 
0.539038) | 0.539038 
0.458502) | 0.458502 
0.404417 0.404417 
0.364998| | 0.364998 



































10 

AH; = (ABs) 19 = 
0.64842] | 0.64842 
0.503268| | 0.503268 
0.420448| | 0.420448 
0.365716) | 0.365716 
0.326329| | 0.326329 











S 


















































«ΓΕ! — | m |= | ГМ 
Ceo | In I O | + 
O | O | Ln | O) | о 
чоо уо | O 
OY | | LO | CN | xO 
оч осо С 
ojojo © 
* | — | m |= | Ü 
Ceo | In I O | G+ 
O | ο | LD | O: | о 
т | оосо уо | O 
о | со | LD) | rN | xO 
оч е еч 
ojojo © 
о | сч | со | со Pl 
CN | Ü [Ln | — [| LO 
O | GO | гу | >= 
О| бо | O ιτ 
ч |Ο | со соо 
x. s m Н 
сто ο jO O 
о | CN | со | со | — 
сү [Ln | — [| LO 
O | GO | LD | = | >= 
ом | шю O τη 
суо | со | O | O 
юч о јо еч 
ооо оо 
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I 

ο 

ті 

ᾱ 
m 

= 


АП = 


















































g 
ο 
om 
ы 
g 
Е 
ы 
я 
g 
4 
=ч 
3 
a 
x 
тым |O | O 
шо јо | о |ә 
CN | | со |15 | in 
ш | еч г |< | оо 
чоо | ч |ә 
чая 
ос c c 
ты |C |O | O 
nlolololo 
сі | Я | со |15 | in 
ш | см | Ες |< | о 
чоо | ч |ә 
чая 
ос c c 
+ Гоо [++ Го Г со 
ду| | с. | στ | τη 
ое s| О еч 
ох 
Фес 
оо о о | 
о о 
+ Гоо [τι По Г со 
ду| | су iso 
со | оу s| О еч 
ох 
SY 
оо о о | 
о о 








depending оп direction of transcription. 
































Р, "|Р 
а а 
" rcu Pop 
T ^ia 
р me 
S > 
m E 
“< E 
ааа” Қам” 
м 
о 
|| 
r——— 
Οἱ үш ус урш усу угу 
v |e со чос 
о |с oO 
ЖТТ Ωω “O 
© e © 
m e ч 
< о о 
М.У 
j-— ===) 
аТатюТе з 
Ооо o 
11 со о 
со © 
© са T 
ta о о 
|| 
r——— 
10 |o Nitin [| rs |що | xO 
m | γή соусу | CN | XO | тя 
+ч|О | о + 
| cN | IN] A] Я 
Kin | г | N | о 
оч 
а оо о |о|о 
М.У 
j-— ===) 
мо [| F< |що [о 
MININ | XO | — 
о | о | — | + 
IIS t G |o 
CN lO |N | N | OO 
a| 0 Ωω iw a 
Q| c o o° 


























Сіуеп. 
DIV = 7 
A := DIV 


b= 1. А . ; 
121693Β Exponential Series 


Descriptions. 


AP:-10 | АН- АР PF,:-5  AF,- АР? - (Pr)? 





ap, ἈΕῚ ΑΕ um ΑΕΙ АБУ 
2-5 ^ АР _ 6+1 := ^ АР ` 
РЕ PF,” AP 
= 3.333333 -----7.5 — = 
АЕ2 5) ΡΕῚ 
3 


(/АЕд-АН = 6.044456 


AH 
AFA = 3.653545 --- = 2.737068 
AFA 













































































Definitions. i 
А Е11 = 1.25400 cm Ан xx 
I ΑΡ - 12.54000 cm Tii - 10.00000 Fil - 6.49519 
(AF А (ан)! m if(A-8,AFA 5,0) = α΄. ë= AH = 12.54000 cm ГЕ Ағ, 
(PA === E AN AF, = 10.85996 cm — = 10.00000 = 5.62500 
4.21875 421075 6 Е11 Fil 
. AF, = 9.40500 cm 
4.871393 4.871393 5 AF, AF5 
. AF; = 8.14497 cm = 8.66025 = 4.87139 
5.625 С 4 Fil Fil 
AF, = 7.05375 cm 
6.495191 6.495191 3 АҒ, AF6 
| ΑΕς = 6.10873 cm = 7.50000 = 4.21875 
7.5 Fil Fil 
7.5 т 2 AFg = 5.29031 cm 
8.660254 ! 1 
10 ` 0 





























1216936 
Descriptions. 


OJ := — 
Y 


(ουδ) 
0.16807 
0.200882 
0.2401 
0.286974 
0.343 
0.409963 
0.49 
0.585662 
0.7 
0.83666 






































Definitions. 


5 tox)? 


οκ-- OJ οὐι- ок? 


| 


2 


DIV :- 10 
A := DIV 
9:2 1. A 


Exponential Series 


Every number is expressible as a 


(Л – 5, ОЈЛ 5.0) 


0.16807 





0.200882 





0.2401 





0.286974 





0.343 





0.409963 





0.49 





0.585662 





0.7 





0 











ratio. 


> 
o 
| 





























ЕЕЕ В 











1 
if A -8.[(02)4 | [A-(8-U] ο 


0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 











A - 0.16807 
B - 0.20088 
C - 0.24010 
D - 0.28697 
E - 0.34300 
F - 0.40996 
G = 0.49000 
H = 0.58566 
J = 0.70000 
K = 0.83666 
L = 1.00000 


Unit = 1.00000 
XY = 0.70000 
X = 14.00000 
Y = 20.00000 


D 
1 
А19-К = 0.00000 
2 

A 19.J = 0.00000 
3 

A 19 -H = 0.00000 


4 


A 19 -G = 0.00000 
5 


A 10-Е = 0.00000 
6 


A 19 -E = 0.00000 
7 

A 19 -D = 0.00000 
8 

A 10 -C = 0.00000 
9 

A 19 -B = 0.00000 


H J 

X 

Y - 0.70000 
1 

А5 = 0.70000 
2 

B? - 0.70000 
3 

C 12 = 0.70000 
4 

D 14 = 0.70000 
6 

F 15 = 0.70000 
7 

G 14 = 0.70000 


oo 


H 1? - 0.70000 
K? - 0.70000 


K 
x 
Jz = 0.83666 
Y 
1 


J2-K = 0.00000 
ES 
НЗ-К = 0.00000 
1 
G^-K = 0.00000 
E 
Е5-К = 0.00000 
1 
E 6 -K = 0.00000 
r 
D7 = 0.83666 
1 
C 8 -K = 0.00000 
= 
B 9 -K = 0.00000 
1 
А 10 -K = 0.00000 


K?-J = 0.00000 
КЗ-Н = 0.00000 
K^-G = 0.00000 
К5-Е = 0.00000 
К6-Е = 0.00000 
κ7.Ρ = 0.00000 
К8-С = 0.00000 
К9-В = 0.00000 
К10-А = 0.00000 


1216930 


Descriptions. 


OJ := — 
X 


2 


(ουδ) 
5.949902 
4.978045 
4.164931 
3.484632 
2.915452 
2.439242 
2.040816 
1.707469 
1.428571 
1.195229 






































Definitions. 


ка 


5. (οκ) 


5.949902 





4.978045 





4.164931 





3.484632 





2.915452 





2.439242 





2.040816 





1.707469 





1.428571 








0 








OK: 07 οὐι- ок? 


DIV :- 10 
A := DIV 
9:2 1. A 


Exponential Series 


The first was X/Y, and this is Y/X. 


|Y 
— - 1.195229 
x 


= if(A - 5, ОЈЛ 5.0) 





























мам ооо 











A-6+1 
Y 
ΜΗΝ 


5.949902 
4.978045 
4.164931 
3.484632 
2.915452 
2.439242 
2.040816 
1.707469 


























1.428571 











1.195229 





I 


б 


Ү 


х 
1.195229 





1.428571 





1.707469 





2.040816 





2.439242 





2.915452 





3.484632 





4.164931 





ΗΕ Τε 


4.978045 











= 
о 








5.949902 





А =0.16807 
В =0.20088 
С =0.24010 
D = 0.28697 
E - 0.34300 
F - 0.40996 
G = 0.49000 
H = 0.58566 
J = 0.70000 
K = 0.83666 
L = 1.00000 


Unit = 1.00000 
XY = 0.70000 
X = 14.00000 
Y = 20.00000 


A 10 -J = 0.00000 
3 
A 10 -H = 0.00000 
A 
A 10 -G = 0.00000 
5 


A 10-Е = 0.00000 
6 

A 19 -E = 0.00000 
7 

A 19 -D = 0.00000 
8 

A 10 -C = 0.00000 
9 

A 19 -B = 0.00000 


H J 
x 
— = 0.70000 
Y 
1 
A 5 = 0.70000 
2 
B ° = 0.70000 
3 
C 12 = 0.70000 


g 
Jo |А 
II 
° 
ця 
о 
о 
о 
o 


л 
II 


F1 0.70000 


ЧК 


G 14 = 0.70000 


о 


H 12 - 0.70000 
K? - 0.70000 





K 
x 
Jz = 0.83666 
Y 
1 


J2-K = 0.00000 
ЕД 

H 3 -K = 0.00000 
1 

G^-K = 0.00000 
ω 

Е5-К = 0.00000 
1 

E 6 -K = 0.00000 
= 

D7 = 0.83666 
1 

C 8-K = 0.00000 
з 

B ?-K = 0.00000 
1 

А 10 -K = 0.00000 


K2-J = 0.00000 
K3-H = 0.00000 
K^-G = 0.00000 
K5-F - 0.00000 
К6-Е - 0.00000 
K7-D = 0.00000 
K8-C = 0.00000 
К9-В = 0.00000 
К10-А = 0.00000 


L 
— - 1.19523 
K 


S 2 


And if given апу member of a 


Let us plead the 5th. 


So, if one is clever enough, which I 
am not, one can actually do any root 
seriesl from the fact that any number is 
expressible as a ratio, and triangles just 
love ratios. 


At one time I was seriously 
considering changing the name of the 
Delian Quest to One Circle, One Square, 
and One Line, but it did not stick. 


x 
Jz = 0.83666 
Y 
1 


J2.K = 0.00000 
T 
H З.К = 0.00000 
1 
G4 -K = 0.00000 
= 
F 5-K = 0.00000 
1 
E 6 -K = 0.00000 
E 
р7 - 0.83666 
1 
C5.K = 0.00000 
= 
B ° -K = 0.00000 
1 


A 10 -K = 0.00000 


series, save the square root, we have from 042906 


K?-J = 0.00000 
K3-H = 0.00000 
K^-G = 0.00000 
K5-F - 0.00000 
К6-Е - 0.00000 
K7-D = 0.00000 
К8-С - 0.00000 
K?-B - 0.00000 
К10-А = 0.00000 


L 
— = 1.19523 
K 


G = 0.49000 
H = 0.58566 


L 
-- = 2.43924 
F 
G 
— = 1.19523 
F 
H 
— = 1.42857 
F 
J 
— = 1.70747 
F 
K 
— - 2.04082 
F 
L 
— = 2.43924 
Е 


sje sje ма тіс 


"|с 


a] + alo ajy ale 


ala 


G 

F 

H 

F 

J 

— = 0.00000 
F 

K 

— - 0.00000 
F 

L 
-— - 0.00000 
F 






The Delian Quest 1994 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Inscribing А Circle In А Given Triangle 


N,:=3 АВ := № Given three sides of a triangle, what is the 


length of the inscribed radius? 
N5:- 4 ВС := Nə 


Descriptions. 


АК:- АС BD := BC AF := ЕК := АК AF 














2 2 ЕК СЕ 
СЕ :=-/ AC - АЕ AH := AES HN oo. BF := AB- AF 
2 2 CF.BD CF.BM 
DF:- BD- ВЕ CD:=. СЕ «ΡΕ BM := BE := 
CD CD 
HN AB 
GL:- ———— 
AH + BE AB BC AC 
Definitions. $1:= BC So := | AC S3 := | AB ὃ,-Ο0. 2 
Ας ΑΒ BC 
[-S, +S5 +S, - [31 -S4 «S4 - [Su +S, -S 1 
1 2 3 1 2 3 1 2 3 
Radius; = N Š Š öv 9 Ὁ öv Š © ὃ madiws-|1 
2. |81 +85. +S 
е з 1 
2 2 2 
AK-N3=0 BD-N5-0 АЕ-----------:-0 FK — —— K -0 
2:3 2:3 


(Ny - Ма №3) (N1 +N2+ N3) 
ки аа 





ΑΗ - 


= 0 


(Να - N4 + Мз) (Му - Мо + N3) s 


(N1*N2- Мз) (Ni + N2 + Nə) 
Em нн 


-0 


2-(Ny + №2 ΕΝΩ) 


2 


2.25959 
2.13235 


АВ 


0.58830 


DE 


BC - 


0.58830 


GL 


AC = 1.84623 


= 0.00000 


DE-GL 


ab, 


AC BCAB 


AF 


3 
ч К 
9 
T 
< 


5: = 2.25959 
52 = 2.13235 


1.84623 


S3 = 


0.00000 


51+52)-5 
(S1+S2)-S3 PM 


(S1*$3)-S2- 


(S2+S3)-S1- 


2-,/S1+SotS3 





Unit. AB is the 
йы working side or ease . А . 
ABI base й Inscribing A Circle In A Given Triangle 
Given. і 
\:=8 Y:=11 Given three sides of a triangle, what is the length of the 
040694A X-20 7-20 inscribed radius? 


Descriptions. 


W Y 
ΑΕ - x АЕ - 0.44 АР- 2 АР = 0.55 СЕ:= АР 


АС :– 4/ АЕ2+СЕ2 ΕΒΕ: ΑΒ-ΑΕ ВС.- ./ ВЕ2 + СЕ2 
































СЕ | 
AK := АС BD:- ВС ЕК: AK-AF HN:= E Unit - 1.00000 | 
W/X -0.40000 | 
FK DF W - 8.00000 | 
АН АБ,  DF:-BD-BF BE: BF+—- ΕΜ: HN το... | 
PAAR АР = 0.40000 | 
СО := —— СО = 0.220528 Ү/2 = 0.55000 | 
BE + AH Y=11.00000 | 
2-20.00000 | 
Definitions. ΑΡ = 0.55000 | 
w ү ү GO = 0.22053 | 
АЕ---0 АР---0 СЕ---0 
x Ζ Ζ 
2 GO = 0.00000 
| w?^.z22. x?.y? x w ха /W2.Z2+X2.Y2 + /W .Z2.(W-2 .X)+X2.(Y2+Z2) | 
AG. 2-0 вЕ-—-0 
X-Z 
Jw.z2.(w-2-x)+x2 (v? 22) (2.22, х2.ү2 J| w.-z?.(w - 2.x) + x? (v? 22) 
ВС--------.-----------0 АК-----------0 BD- SMS = 0 
X.Z X.Z X.Z 
J| w?.22.x?. y? w.z Y J| w?.z22.x?. Y? + W-Z J| w.-z2.(w οκ) x? (v? +z?) σα) 
ЕК — --------------------------- = НМ----0 AH- — T й DF — —— OÉ  . 0 
X-Z 2.2 2.X.Z X.Z 
1.22. (у аку х2 (ү? 22) , 2.(Χ-.ψῃ Y бй Y C = 


"ΕΤ ΓΞ ВО 
2.X.Z 2.2 J| w.z?.(w ах) x? (y? 22) «| w?.22. x2. Y? . x. z 


Unit. 
АВ = 1 
Given. 
N:= 5 
042194A 
Descriptions. 
AL ΑΒ.Ν AF := \/ AB. AL 
1 1 
3 3 


AC = (АВ. АТ) AJ = (AB-AL?) 


BL = AL AB BP:- BL LR:- BL 


BC = AC- AB BJ := AJ- AB JL - 


BF = ΑΕ ΑΒ ЕЈ := AJ- AF CF - 








BF.FJ BP.FG 
FG:- — — GN -- CD := 
BF + JL BF 
BP -CD 
DM := AD := AC + CD AG 
BC 
AG AD 


GN DM 


FL := ΑΙ, AF 


BL - BJ 


AF — AC 


BC.CF 


BC + ЕЁ 


= AF + ЕС 


The Cradle 


Are A, M, N colinear? 





Definitions. 


А,-М-0 AF  /Ν-ο 
2 
AJ-N?-0  BL-(N-1)-O 


1 


Ας. N? - 0 


L-(N-./N) =0 


вс [πὸ 1) ο ο ιδ 2) о 1. BF -(./N- 1) - 0 





РЕ ΥΝ.(Ν - 1) в 
1 2 1 5 i 
мз :мЗ меме +1 

4 1 
рм м? -м? о 
i 2 1 5 T 





J/N+N°+N°4N° 41 


2 4 5 7 





" ММЗ .N3 NŠ м? " 
1 2 1 5 7 





ММЗ м6 мб +1 





N./N-1 
1 2 1 5 
ММЗ ме м6 +1 
2 Ж 
CD м?м? -0 
Й 2 1 5 E 





J/N+N°+N°4N° 41 


2 5 7 
N+ /N«N? .NŠ I NŠ 
Αρ 3 1 s 9 


JN«N? меме +1 








1 2 1 5 
Ас AN«N?.N?.N9.N9 : 
GN N-1 й ΡΜ 








AD ./N+N°+N°+N°+N° 


N-1 





= 0 


2 


Unit. 


The Cradle 

АВ = 1 

Given. Are A, M, N colinear? 

X:= 9 
042194B Y -= 20 
Descriptions. 3 
AD := x АЕ = (Ар AE - 0.67082 АС:- AD? AC = 0.301869 

5 4 

AB 


ας = 3.312693 АН = АС? AH-0.368566 AD-ACÓÜ-0 


3 2 


AJ:- АС AJ=0.549426 АЕ:- ACÓ AE- 0.67082 


1 ο 


АК:- ACÓ АК-0.819036 AB-ACÓ-0 


In this plate one can see some of the various ways to project a root series. 
We have one method down in the little unit box, L, M, and N. We have the parallel 
line method shown by O and P. We have the peak method R, Q, and S. and we 
have the method I started wtih. So, eventually one can show, many ways that 
each of them are part of a root series. So, here I will simply cash out. 


When every possible root series is constructed in exactly the same way, it 
is very odd to say that one cannot do this or that root series. We have to learn 
how to start and stop them, and how many geometric recursions we want 


between those two limits. Learning the different ways to produce those series and 
learning how they are all interrelated can do nothing more than help us in that 
regard. 
Definitions. 
5 3 
Ap-E -ο КЕЗ 4 4 
5 is perfectly silly, AH - Ө =O AJ- Ө 
= but Mathcad 15 will Ж x 
3 315 not reduce these 1 1 
2 2 expressions. You 2 a 


have to do it 
manually. 





Unit = 1.00000 


° J = 0.54943 . 
XY = 0.45000 5k 


E - 0.67082 
X - 9.00000 

K - 0.81904 
Y - 20.00000 
C - 0.30187 B - 1.00000 

F - 0.49749 
H - 0.36857 

G Ξ 0.33373 
D - 0.45000 
=0 

ο 


Сіуеп. Tangents and Similarity Points. 


What is the Algebraic names of the similarity 
points C and F in relation to the radius of 
each circle and the difference between their 


ші centers? 


Descriptions. 


I will work with point C first. 


Given AD - large radius 
BE - small radius 
AB - difference between centers 


AD:-4 ВЕ:- 2 AB:=7 DE :- Ар - BE 


AB. AD 
= DE 


AC: AC - 14 


AC "External similarity point Origin to center of Radius Large" 


AB. AD 
АС := ifl AD + BE,if| BE > Ар, О, ———— |, оо АС = 14 
кена AD - BE 


What is the length of line JC tangent to both circles? 


CJ:-4J AC? - AD? CJ = 13.416408 


And what is the formula? 
JC " External similarity point Origin to Tangent (Large Radius)" 


ΝΑΡ - BE + AB) -(—AD + BE + ΑΒ) 
CJ - AD. -——— — — —- ——— — — — — 


AD - BE 





I believe that I was almost laughing when I drew this up 
originally. I made it an acronym side show. I actually get 
annoyed with acronyms. It scared me so much I never did 
it again. But, for the last version of DQ. I should at least 
put a dress on the graphics and remove the acorns. For 
some reason, I always liked this write-up. 





AD = 4.00000 JK = 6.70820 
ВЕ -2.00000 АЕ = 4.66667 
АВ = 7.00000 ВЕ = 2.33333 
АС = 14.00000 РЕ = 2.40370 
АЕ = 4.66667 EF = 1.20185 


—— — — P CJ = 13.41641 ΡΕ = 3.60555 


CK = 6.70820 


What is the length of the line tangent to the least circle (CK)? 

BC:- АС- АВ BC-7 

CK := BC? - BE? 

CK - 6.708204 

And what is the formula? 

CK " External similarity point Origin to Tangent (Small Radius)" 
y - (AD - BE + АВ) (AD - BE - ΑΒ) 


CK - ВЕ. ко 
ΑΡ - BE 


Lastly what is the length of line from tangent to tangent of these circles? 


JK:- CJ- CK 
JK - 6.708204 





And what is the formula for, JK, Tangent to Tangent"? 





АР = 4.00000  JK- 6.70820 
ВЕ = 2.00000 AF = 4.66667 





K — ,/-(AD - BE + ΑΒ) . (AD - BE - AB) = 
ЈК -4/-( + AB) :( )-0 АВ = 7.00000 ВЕ = 2.33333 


АС = 14.00000 DF = 2.40370 
AF - 4.66667 EF - 1.20185 

——— — sess RENS " CJ = 13.41641 DE = 3.60555 
CK = 6.70820 


I will now turn my attention to the point F the internal similarity point. 


AB -AD 


AF = ——— 
AD + BE 


AF = 4.666667 


AF "Internal similarity point to center of Radius Large" 


AD 


AF - AB. — —— = 
AD + BE 


0 


BF - АВ ΑΕ БЕ - 2.333333 


БЕ "Internal similarity point to center of Radius Small" 


BE 5 
AD+BE | 


DF :- J AF? - Ap? DF - 2.403701 


DF "Internal similarity point Origin to Tangent (Large Radius)" 


BF - АВ. 


,/—-(AD + BE - ΑΒ) (ΑΡ + BE + AB) 
DF - AD. -———— — —————— — — — — -0 
(AD + BE) 


DF-2.403701 EF - 4 BF? - BE? EF - 1.20185 


EF "Internal similarity point Origin to Tangent (Small Radius)" 


|. -(AD + BE - ΑΒ) (ΑΡ + BE + AB) 
EF- ВЕ. —— ——— —— ——— —— _9 
AD + BE 


DE := ΡΕ ΕΕ DE = 3.605551 


DE "Internal similarity point Tangent to Tangent" 





DE -,/-(AD + ВЕ - ΑΒ) (AD + ВЕ +AB)=0 DE = 3.605551 


ΑΡ = 4.00000 





BE = 2.00000 
AB = 7.00000 
AC = 14.00000 
AF = 4.66667 
CJ = 13.41641 
CK = 6.70820 





JK = 6.70820 
AF = 4.66667 
BF = 2.33333 
DF = 2.40370 
EF = 1.20185 
DE = 3.60555 


0426948 


Descriptions. 


2 


Given. 
М1 = З 
No = 2 
N3 = 7 


| 2 | 2 
К = № R5 = Nə 


What is the length of the AO, O 
being the similarity point? 


AC: 


I 


Rj BD := R5 AB := Να 


DE := АВ АЕ: BD СЕ: AC- AE 


DE ΑΟ 
ΟΕ 


АО: 


I 





Να Ry 
LEE, | 
Κι R2 


AO - 21 


Να Ry 
АО-  --ο 
Κι R2 


Tangents and Similarity Points. 





2 


What is the length of the tangent GO? 


ку GO AO? - AG? 


AG := 


=0 





2 2 2 


GO - 


(R1 - Ва)" 


What is the length of the tangent HO? 





Να Ry 





«o» 


BH -- 








2 2 2 


HO - 


(R1 - Ва)" 


What is the length of line tangent to tangent of these circles? 


_ GO. AB 
` AO 


GH GH - 





2 2 2 
Ns -Ri -2.R, R5-Ro - 0 


What аге the names of the tangents АР and BP to 
the similarity point P? 











Να Κι Να Κι 
AP := —— BP := Ng- —————— 
What is JP? 
2 2 2 
2 2 κι /нз -ΕΙ -2-К1:-К2-К-2 
JP:- |АР -Кі ЈР о 
R, Κο 
Να R5 
What is KP? БР СА ік, τρ ` 0 
2 2 2 
ο. JP-BP кл Na -Кі -2-К1-К2-К-2 
Í AP KP - — 0 
R, Κο 
What is JK? 
JP.AB 
JK := 








AP 








Unit. 

АВ = 1 

Given. 

М:-8 Ү:-4 
0156946 X:-20 Z:= 20 
Descriptions. 


I will work with point C first. 


Given AD = large radius 
BE = small radius 
AB = difference between centers 


W Y 
Ар :- — BE := — АВ := 1 
АВ -AD 
DE := Ар – ВЕ Άσε ΑΟ - 2 


АС "External similarity point Origin to center of Radius Large" 


AB-AD 
АС- ian = Be it{BE > АР, 0, ABAD |, е AC = 2 


AD - BE 


What is the length of line JC tangent to both circles? 


CJ := J AC? - Ap? 


And what is the formula? 


CJ - 1.959592 


JC " External similarity point Origin to Tangent (Large Radius)" 





MUZ-XY«XZ (X Y-WZz«XZ) κ 


X (W.Z- X Y) 


What is the Algebraic names of the similarity 
points C and F in relation to the radius of 
each circle and the difference between their 
centers? 


I believe that I was almost laughing when I drew this up 
originally. I made it an acronym side show. I actually get 
annoyed with acronyms. It scared me so much I never did 
it again. But, for the last version of DQ. I should at least 
put a dress on the graphics and remove the acorns. For 
some reason, I always liked this write-up. 


Tangents and Similarity Points. 





Unit - 1.00000 
AB = 1.00000 
Y/Z - 0.20000 
Y = 4.00000 
Z - 20.00000 
BE - 0.20000 


W/X Ξ 0.40000 
W - 8.00000 
X - 20.00000 


AB AD - 0.40000 


AC - 2.00000 AF - 0.66667 
AF - 0.66667 BF - 0.33333 
CJ - 1.95959 DF - 0.53333 
CK - 0.97980 EF - 0.26667 
JK - 0.97980 DE - 0.80000 


What is the length of the line tangent to the least circle (CK)? 


BC:- АС- АВ BC-1 


CK := ./ Bc? - BE” 


CK - 0.979796 


And what is the formula? 


CK " External similarity point Origin to Tangent (Small Radius)" 


Y-/(W.Z-X Y«X Z) (X Y-W.Z«X Z) 
Ke ος э ыы ql ο o lei 
Z.(W.Z-X Y) 


Lastly what is the length of line from tangent to tangent of these circles? 


JK := CJ- CK 
JK - 0.979796 
And what is the formula for, JK, Tangent to Tangent"? 


/(W-Z—-X-Y+X-Z) (X. Y-W.Z«X Z) 


I will now turn my attention to the point F the internal similarity point. 


AB. AD 


АЕ = —— 
AD + BE 


AF - 0.666667 


AF "Internal similarity point to center of Radius Large" 
W.Z 


AF- ——— Y = 
W.Z+X.Y 


0 BE AD AB 
AC = 2.00000 AF = 0.66667 
AF = 0.66667 BF = 0.33333 
CJ = 1.95959 DF = 0.53333 
CK = 0.97980 EF = 0.26667 
JK = 0.97980 DE = 0.80000 


Unit = 1.00000 





AB = 1.00000 


W/X = 0.40000 Ү/2 = 0.20000 
М = 8.00000 Ү = 4.00000 
X = 20.00000 2 = 20.00000 


AD = 0.40000 BE - 0.20000 


BF - АВ ΑΕ BF - 0.333333 


BF "Internal similarity point to center of Radius Small" 


Y.X 
W.z-XY _ 


DF :- J AF? - Ap? DF - 0.533333 


DF "Internal similarity point Origin to Tangent (Large Radius)" 


BF 





,/—-(AD + BE - AB) (ΑΡ + BE + AB) 
ΡΕ. AD.-—————— —— —— О 
(AD + BE) 


DF-0.533333 + EF - | BF? BE? EF = 0.266667 


Unit = 1.00000 
AB = 1.00000 


W/X = 0.40000 Y/Z = 0.20000 
W = 8.00000 Y = 4.00000 
X = 20.00000 Z = 20.00000 


AD = 0.40000 BE = 0.20000 
EF "Internal similarity point Origin to Tangent (Small Radius)" AB 


AC = 2.00000 AF = 0.66667 
AF = 0.66667 BF = 0.33333 


кк ο ο ο ee -0 CJ - 1.95959 DF - 0.53333 
Z.(W.Z--X.Y) CK - 0.97980 EF - 0.26667 


ҮК - 0.97980 ΡΕ - 0.80000 
DE :- ΡΕ ΕΕ DE -O.8 


DE "Internal similarity point Tangent to Tangent" 


АХ 2-Х У М 2 (W.Z-X Y«X Z) 
DEC зно зо πε =0 


Given. 
М1 = 3 
No = 2 
042'794A Να — 6 
Descriptions. 
| 2 | 2 
К = № R5 = Nə AB = N3 
ві Ry” 
AC х= —— BD := —— CD := AB - (АС + BD) 
AB AB 
CD 
CE := cy AE :- АС-СЕ BE = ΑΒ -- AE 


2 2 2 
N3 +Ry - R> 


АЕ-----------0 
2.N5 
ВЕ-------------0 
2.N5 
Definitions. 


If these equations look familiar, see 01/08/93 The 
perpendicular of a Triangle would be on the powerline. 


2 x2 2 5.2 
N4:-3 AF:= |AE^-«N4 FG:- /AF^-R, 


A drawomg solution for finding the chordal as outlined in 100 Great Problems of Elementary Mathematics 

Their History and Solution by Heinrich Dorrie. It does not lend itself to formal geometry, so I developed 

my own method, this is actually one of the methods I developed and it is quite simple. I was actually 
surprised to see how undeveloped it was. 

One of the attributes of the powerline is that a circle drawn with a center on the powerline which 
cuts one perpendicularly will cut the other as such. 


The Chordal or Power Line of two Circles 





FG- 


2 
2. | Ма 


| us? {καρ HAN = 2. R47 E Td + (R4 - R2)” {πι зво) 





0427948 


Descriptions. 


A drawomg solution for finding the chordal as outlined in /00 Great Problems of 
Elementary Mathematics Their History and Solution by Heinrich Dorrie. It does not lend 
itself to formal geometry, so I developed my own method, this is actually one of 


the methods I developed and it is quite simple. I was actually surprised to see how 


undeveloped it was. 


One of the attributes of the powerline is that a circle drawn with a center on the 


powerline which cuts one perpendicularly will cut the other as such. 





U W Y 
АН := — ВЈ := — EF := — 
V X Z 
AH? BJ? 
АС = —— | BD: —— Ср AB- (AC + BD) 
AB AB 
CD 
СЕ- AE=AC+CE | ВЕ- AB-AE 
uU x" we хо 
AE — 2-2 -0 AE=0.57191 
2.V^.X 
2.х2 .v?.w? у2.х2 
BE-- 2-2 -0 ВЕ = 0.42809 
2.V^.X 
Definitions. 
2.2 „22 «21212, 2 4.4.22 
xm (о .x^-v?.w?^.v x2) .22 «4. v^.x^. Y 


2.ү2.х2.7 


AF = 0.943176 


Unit = 1.00000 
XY = 0.53333 
U = 8.00000 

У = 15.00000 
АН - 0.53333 


ХҮ - 0.37500 
W = 3.00000 
X = 8.00000 

BJ = 0.37500 


XY = 0.75000 
Ү = 12.00000 
Z = 16.00000 
АЕ = 0.57191 
EF = 0.75000 
BE = 0.42809 
FG = 0.77791 
AF = 0.94318 





FG := 
2.у2.х2.2 


ЕС = 0.777905 


ψ|(υ΄..α.υ3.γ2., v4).x* -2.v?-w? (v? . v2). x2 .v*.w^]|.22 . 4.v^.x*.v 


The Chordal or Power Line of two Circles 








Сіуеп. 
Given three circles find their power point and 
Ny = 3 Di := 7.81447 if it is at all possible, cut all three 
№ = 1 Do = 6.96686 perpendicularly. Demonstrate ап Algebraic 
name for the power point and the length of the 
042894 Ns = 2 D3 = 5.33279 resultant tangent. 
Descriptions. 
c т” _ "ТЕ. _ "*- | | | Power Point 
2 2 2 
2 2 2 2 2 2 2 2 2 
АС = ΓΞ АН = ----------<- АМ: SY —— 
2-і 2.02 2.01 
2 2 АЕ.АН АМ.СК 
ЕМ:--/ AE -AM AK := GK := AK - AG αυ - — —— 
AM EM 
AJ-4AG^.GJ? ΑΝ: Ву  JN:-4AJ?-AN? 
Definitions. 


2 2 2 
2 2 2 2 2 2 2 2 2 2 


2. |D4*-./(D4 + D2 - Dg) (Dy -02+03) (ра - D, 159) (Dy +Dg+Dz) 








2 2 2 2 2 2 2 2 2 2 2 





2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 


= (D1 *D2 - Da) (P1 + D2* Р3) (D1- D2* Da) (21-22-03) 


№ = 2.27017 
№ = 1.11001 
№ = 1.12235 
№ = 2.09689 





2 


В, = 2.27017 
Κο = 1.11001 
Ες = 1.12235 


AC - 1.74796 
AE - 4.17617 


CE - 3.95617 
AM - 1.38576 
GJ - 2.00571 
JN - 1.68883 







D; = 1.74796 
D2 = 4.17617 
Ρε = 3.95617 


m+ AM Абіш, CKE 


(DADA 


-AM = 0.00000 
2-Di 


2.012. ((Ὀ221Κι2)-Βο2)2- ((D12+D2?)-D3?)?- ((Di?*R;2)-R22)? 


2../D3?-./((D1+D2)-Ds)-((Di-D2)+Ds)-((D2-D1)+Ds)-(Di+D2+Ds) бы кыы 


(D,2-R52.((R,2*R22)-R52-D,2)*D,2-D22.((R22*R352)-D32))*(D22-R,2.((D32*R22)-R32)*D,2.D52.(R,2*R32)*D352-R,2.((R22*R352)-D52-R,2))*((D22-R22-(R52-D22-R22)*D32-R22.(D;-R3).(D2*R3) )-D;2-R;2-R22) 


(((D1*Dz)-Da) (D1*Dz*Ds).((Di-D2)*Ds) (D1-Dz-Ds)) 


-JN - 0.00000 


Given. Teeter-Totter 
AF :- 2.652 
BE — 1.390 Given the rectangle ABDE, and some point F, collinear with AD, what are CE, CF, EF, BC? 
AB :- 2.992 
042994A 
-- F 
Descriptions. ? 
AD := ВЕ DE:= AB 
1 
2 
DF- AF-AD EF: (РЕ? + РЕ?) Ë 
EF.BE АВ-СЕ D 
CE = ———— CF := EF + CE BC:= —__ 
DF EF 
Definitions. 
See the end note on the next plate for those who 
want to make AD greater than AF. 
A B C 





EF - 3.247262 
AB - 2.992 in. 


2 2 2 ο... J(AF2-2-AF-BE)*BE2-*AB? = 3.247 in. 
= = š x = = 1. іп. 
Beh ο BE TAR =p ЕР. /(AF2-2.AF-BE)+BE2+AB2 = 0.000 in. 


AF = 2.652 in. 

















= ; BE-J(AF?-2.AF-BE)* BE?-AB? 
CE - 3.576619 EP-3247ín. 2, БЕЗ(АҒЫЗАҒВЕРВЕНАНА 6.000 in, 
CE - 3.574 in. AF-BE 
СЕ = 6.821 in. AF-J(AF?-2.AF-BE)* BE?- AB2 
\ AF? - 2.AF.BE + ВЕ? + АВ2.ВЕ й № ος οσα 
DEO s o n BC - 3.292 in. AF-BE 
AF - BE әрін 
C- = 0.000 in. 
AF-BE 


CF = 6.823881 





Ин AF | AF? - 2.ΑΕ.ΒΕ + BE? + AB? 5 
AF ΒΕ l 


BC = 3.295468 


ВЕ.АВ 
BC- =o 
AF ΒΕ 


Unit. 

АВ - 1 

Given. 

W:-6 Ү:- 15 


ов X:=20 2-18 
Descriptions. 

ж Ү 
БЕ:--- AF:= — AD := ВЕ DE := АВ 

X Z 


BE - 0.3 AF - 0.833333 
1 


DF- AF-AD EF: (DF? + pe?) : 





EF.BE AB.CE 
CE := CF := EF ΟΕ BC := ---- 
DF EF 
Definitions. 


EF = 1.133333 





J/w.z-(w.z-2.x.v) x? (v? .z?) 








EF - -0 
XZ 

CE = 0.6375 

жн “./х2(ұ2,22),ш.2(4-2-2.х.ү) о 
Х (X. Y-W.Z) i 

CF - 1.770833 

E y. /x?.(v?.22) .w.z.w.z -2.x v) - 
Z.(X.Y - М 7) i 

BC - 0.5625 

W.Z 
BC 


^ XY-WZ 


Teeter-Totter 


Given the rectangle ABDE, and some point F, collinear with AD, what are CE, CF, EF, BC? 





JW -Z(W.Z-2.X-Y)-X?.(Y?*-Z?) = 408.00000 





















F 
W .Z.(W .Z-2.X.Y)+X2.(Y2+Z2 
pp W 2002-2: )+Х2(Ү2+22) — (60 000 
Χ.Ζ 
W../W .Z.(W .Z-2.X.Y)+X2.(Y2+Z2 
cp. МУМ 200 Z-2XY)Xt(Y?z2) — 0 0000 
X.(X.Y-W.Z) 
Y. /W .Z.(W .Z-2.X.Y)+X2.(Y2+Z2 
ср. УААН) ооо 
Z.(X.Y-W .Z) 
Е 
р BC- - 0.00000 
X Y-W.Z 


з Вв с 
| | СЕ - 0.63750 
Unit - 1.00000 | W/X - 0.30000 ‚ Y/Z = 0.83333 _ 
| | E CF - 1.77083 
АВ = 1.00000 : W = 6.00000 ' У = 15.00000 _ 
у | ποσο EF - 1.13333 
po | | ВС = 0.56250 
| ΕΒΕ = 0.30000 ' AF = 0.83333 
“----------- ο ον... PEN Р 
ВЕ АЕ АВ 


On both of these plates, if you are going to invert D and F, then you have to make 
a small change to some of the equations, making sure the the result is always 
positive. 





D Е J/w.z(wz-2XY)-X?(Y?«Z?) = 380.48222 


Й W Z.(W.Z-2.X.Y)+X2.(Y2+Z2) 





E = 0.00000 
х2 
W../W-Z-(W-Z-2-X-Y)+X2.(¥2+Z2 
pp eee = 0.00000 
J (X(X-Y-W-Z))? 
Y. /W.Z.(W -Z-2-X-¥)+X2.(¥2+Z?) 
cF-—— — — — — —— — —— = 0.00000 
J (Z-(X-Y-W .Z))2 
WZ 
Βς--------------- = 0.00000 
J (X¥-W-Z)2 
A | | В 
| СЕ = 1.80667 
Unit = 1.00000 W/X - 0.58478 Y/Z = 0.24268 CF = 0.74978 
AB = 1.00000 ' W = 11.69554 Y = 4.36832 2 
. | | z-18.00000 =F 105690 
жо 20.00000 | ВС = 1.70941 
ВЕ = 0.58478 ΑΕ = 0.24268 





Given. 
АВ:- Б 
ВС:- 2 

043094А 

Descriptions. 

AC := 4 AB? + Bc? 

BC. AC 
CD := 
AB 


Definitions. 


Division N2 





0490948 
Descriptions. 


CD: 


BD :=-/ CD 


Unit. 

АВ:- 1 

Given. 
X:-3 
Ү:-1 


Division М2 


С, 





Unit = 1.00000 
XY - 3.00000 
X - 3.00000 

Y = 1.00000 
BC - 3.00000 
BD - 9.00000 


Сіуеп. Two Circles And A Parallel 
Ry:= 3 DE:-R, 
Roc восы Given the radius of two tangent circles find the radius of the third 
2' 772 that is tangent to the two circles and tangent to the parallel 
ЖЕРІГЕН opposite AP which is tangent to the larger circle. 
Descriptions. 


CN :- BC ЕО: 











ΡΕ, CD := BC CE := CD+ DE 














NS.EQ 
ES = СМ М5: СЕ SQ:= EQ- ES AE :- SQ 
AD: AE-DE EP: DE АР:-,/АЕ2-ЕР? 
EP. AD DO -DE 
DO := DL: ------ AC- AD-CD СМ:-ВС 
AP CD 
АР-АС AE-AD AD-MO 
AM := АО := MO := AO- AM MR := ---- 
AE AP AO 
RO:- о DR:-DO-RO LR: DR+DL ML: J MR? +LR ο... 
JL - 1.424 in. 
ED? 
——-JL = 0.000 іп. 
MR.DL LR.CK 4.CD 
DK := — — CK:= DK-CD CH= 
LR ML 


MH:-J/cM^-cH? MG-2.MH  GL- ML 


Definitions. 


2 


Ry 
Bau με. 
3 4-В2 GJ-R4-0 


- MG GJ := 


CM -GL 
MG 





Unit. Two Circles And A Parallel 
mn := 1 
Given. Given the radius of two tangent circles find the radius 
W:= 13 Y:= 4 of the third that is tangent to the two circles and 
050194B X := 20 Z:= 15 tangent to the parallel opposite F which is tangent to 
the larger circle. 
Descriptions. 


The results of Plate A tells us the 
equation for the remaining radius, and 
knowing that it is tangent to both 
circles the construction becomes 


obvious. 
W Y 
Ар := — ΒΡ :- — 
Χ Ζ 
AD? 
АК:- 4.BD АС := — 
АК 


АН = AD + AG BJ :- BD+ AG 











AD? πο τους t | ; m c ανν” | 
CE := CE = 0.396094 ` ] 
4 .Вр 
Definitions. 
w?.z 
CE - E ТЕи =0 Unit = 1.00000 
4.X Y mn = 1.00000 
XY = 0.65000 CE = 0.39609 
= 2 
Wee 13:00909 -CE = 0.00000 
X = 20.00000 4-BD 
AD = 0.65000 
XY = 0.26667 
Y = 4.00000 | 
%------ б ні 
2 - 15.00000 0 BD 
BD - 0.26667 
W2.z 





-CE = 0.00000 
4.X2.Y 


If one compare this plate, B, with A, they 
find something missing, some 
understanding as to why it is so. 
Although one can construct figures from 
equations, the finished construction may 
need to be aughmented with structures 
which are implicit in the equation. 


Just knowing ones projection is 
dependent on the powerline, a lot less 
construction is needed than any of my 
plates on this show. 





Unit - 1.00000 
mn - 1.00000 
XY - 0.65000 
W - 13.00000 
X - 20.00000 
AD - 0.65000 
XY - 0.26667 
Y - 4.00000 

2 - 15.00000 
BD - 0.26667 

2.2 

4χ2Υ 


СЕ - 0.39609 
2 





-СЕ - 0.00000 
4.BD 





CE - 0.00000 


Given. 

Ву := 1.49167 ЕК := Ку 

В2 -- .70833 ВС := R5 

D :- 2.65 CK:- D 
050494A Ν:- 15.18411 
Descriptions. 


FL 
FL:-2.FK FG:= N AK: 


2 2 2 
Rj +D - R3 








Two Circles And A Tangent 


Given two circles, the difference between them and a point on one 
expressed as a ratio of the diameter, find the circle tangent to both at that 


Ë 





EK = — ————. ΑΟ := 
2.D 9 
АО-АО 
GL := FL FG GM:-4/FG.GL АУ- τ АЕ := АК - FK | Η ο Β 
L к J G D 
FJ := AJ- AF JL := FL- FJ зом JFJ-JL GJ: FJ-FG 
EN πηρα "— GJ.GM _ QM. GM P  FK- 1.49167 in. 
ΜΞ (UO T GM) + ^ JQ« GM ^ JQ« GM CD - 0.70833 in. 
CK - 2.65000 in. 
HM EH MN = 0.61983 i 
ΕΕ- Εκ FK ЕН:- EF- ЕС + СН HO = ———— MO := HO - HM Q =0. in. 
GH FG = 0.19648 in. 
2.ΕΚ 
KM -MO E 
KM:-FK  MN- — —— MN- 0.619833 τα ΕΕ 
ΟΜ 
Definitions. 
(а-ві р) -N (R3 * D- R4) (R2 * R1 -5) 
MN- — — e > l — eG 


2N.(R2+D -R))-4:-D 


‚А 





Unit. 
CK:- 1 
Given. 
U:-9 ж:-4 Ү:- 16 
0504948 У = 14 X:-17 Z:=20 
Descriptions. 
U W ЕК.У 
ЕК: — BC:= — GK := FG := ЕК- GK 
ν x 2 
FL-2.FK ΑΚ: “ΤῈ "n εκ” + CK? ВС? 
ЕК — BC 2.CK 
у (ЕК – BC + CK) -(-FK + BC + СК) 
AQ := FK. ————————————————————— 
ЕК - BC 
- _ АО-А 
GL:- FL-FG см. РО СІ AJ. “2-42 
АК 
FJ := AJ- AF JL:- FL- FJ JQ - вол. 
2 2 GJ.GM QM.GM 
QM :- 4 (JQ + GM)“ + GJ GH = ———— ul e 
JQ - GM JQ - GM 
HM EH 
EF := EK- FK EH = EF + FG + GH HOC a 
KM -MO 
KM = FK MN = QM MN = 0.419597 


Definitions. 


х2 | 2. (v?. v?) 2.υ.γ.ν|. γ9.γγ2.2 
2.4.X(V.W.Z-U.XZ-V.X Y) 


MN - 


AF := АК – FK 


GJ := FJ- FG 


Two Circles And A Tangent 


Given two circles, the difference between them and a point on one 
expressed as a ratio of the diameter, find the circle tangent to both at that 


point. 


MO :- HO - HM 


Unit - 1.00000 
M = 1.00000 


U/V - 0.64286 
U = 9.00000 

V Ξ 14.00000 
FK - 0.64286 


М/Х = 0.23529 
М - 4.00000 
X - 17.00000 
BC - 0.23529 






Y/Z Ξ 0.80000 
Y - 16.00000 
Ζ - 20.00000 
СК - 0.51429 
ММ - 0.41960 
2.FK 


- 10.00000 








Unit 
FH:- 1 
Given. 
Descriptions. 
2 
FH 2 2 σα 
CE := FH CG:- — EG := 4 СЕ σα CD:- —— 
N CE 
|. 2 2 DG EH 
DG = CG = CD EH = 2 -EG BH = EG ` CH = FH 
BC:= (CH*-BH* AC:=2-BC AE:=AC+CE αι. CG-AE 
| СЕ 
4.ca? 3 (з-к2-4) 
3.CG- -АУ-0 9-σα- 4064 -AJ-O AJ - 3 = 0 
CE N 
Definitions. 


The resultant equation suggests this construction. 


CG οσαδὶ A 





B(2]^-- A 






ні) (2) с(2) 


AJ-XY - 0.00000 in. 


A Ratio In Trisection 


What is AJ to CG? 





S 2 Unit. 


AE A Trisection Ratio with the Paper Trisector 
Given. 
The figure works on the fact that trisection takes place as point K moves between .5 and 1 of half the radius. 
М:-5 Thus опе сап examine it Бу а simple fact. Division in this method will take place, for the Paper Trisector, 
over 3/4 of the semi-circle. 
ΕΘ Іп trisection, what is the ratio of FG/EK? 
Descriptions. 
AE EH 
EH:- — НК:= — АК: АЕ EH + HK 
2 N 
EJ.AK 


EJ := AE EK := EH+HK AD-- CD := AE 





АС ЕК 2 
AC := AD- CD BC- —— CE=AE ВЕ = УСЕ"-ВС 


2 2 BD AD 
BD := CD + BC ОЕ := 4 BD + BE ОЕ:= ———— 


2 





DE 

EG := AE DG := DE + EG FG := DG- DF 

HK - 0.1 FG = 0.361715 

EK = 0.6 AK = 1.6 

Definitions. 

τη. 1 ο нк“ ο З-М-1 М-1 
2 2.N _ АК------0 EJ-1-0 ЕК- 

2-М 2-М 

3:-N+1 2.Ν 

AD - ———— = 0 CD-1-0 АС-----0 C- =0 СЕ-1-0 
N+1 N+1 М-1 





/2:-N+1 2.№+1 1/2:(2-М-1) 
BE--— — --0 Βρ------ο DE--———-———-0 ЕС-1-0 


(N +1) = N+1 ` JN+1 
ааа Le за /2-ү/зМ+ї+үн+ї | 
2 ΠΝ 
2:(Ν +1) 
3 
puo сс τα 1) 2 о ον. 1) 
ЕК 


2.(N + 1)? (N+ 1) 2 






Unit = 1.00000 
XY = 0.20000 
X = 4.00000 

Y = 20.00000 
Y/X = 5.00000 
mZAEF = 50.33596? 
mZADF - 16.77865? 
mZAEF 

mZADF 

AE - 1.00000 

HK - 0.10000 

EK - 0.60000 





= 3.00000 


FG = 0.36172 
AK = 1.60000 
p. N Ξ 5.00000 
at 1-N)../2-./2-N+1+2-(N+1 z) FG 
ΝΛΩΞΝ)/2./2Ν1112{Ν11)3} FG до 
5 ЕК 
(N+1) 2 
3 
2-./2-N)-./2-N+1+2.(N+1) 2 
аа мана un ш 0.00000 
2.(N+1)2 


S 2 Unit. 


AE := 1 
Given A Trisection Ratio with the Paper Trisector 
X-5 Ү-17 The figure works on the fact that trisection takes place as point K moves between .5 and 1 of half the 
U U radius. Thus one can examine it by a simple fact. Division in this method will take place, for the Paper 
050794B Trisector, over 3/4 of the semi-circle. 
Descriptions. In trisection, what is the ratio of FG/EK? 
AE Y EH 
EH:- —  N-— HK- — АК:АЕ-ЕН-НК 
2 X N 
EJ.AK 





EJ := AE EK := EH+HK AD-- CD := AE 


АС ЕК 2 
AC := AD- CD BC- —— CE=AE ВЕ = УСЕ"-ВС 


2 2 BD AD 
BD := CD + BC ОЕ := 4 BD + BE ОЕ:= ———— 


DE 


2 


EG := AE DG := DE + EG FG := DG - DF 






HK - 0.147059 FG = 0.486472 N – 3.4 Unit = 1.00000 


EK - 0.647059 AK = 1.647059 XY = 0.29412 
X = 5.00000 
Definitions. Y = 17.00000 


Y/X = 3.40000 
mZAEF = 59.10085° 











μκ. -0 gg T^Y. mZADF = 19.70028° 
2.Y | 2. Y |. mZAEF 
= 3.00000 
mZADF 
X+2-Y-(K-Y)-\/2+2-(K+Y)-./K+Y AE = 1.00000 
ΕΕ ΤΕ το a НК - 0.14706 
icd EK - 0.64706 
2.(Х + Y) š FG = 0.48647 
X+3 Y N AK = 1.64706 
"car τη N - 3.40000 
| 8 
[x+2 У (X-Y)- «хну ЇХ = 
SS ee pa = 0.00000 «(ныз ..[2-N+1+2.(N+1) 2) FG _ 00000 
= 24X«Y)? 5 EK ` 
2 
ға y|.Jx12-¥.(x?-y?2)../2+2.(x+¥)? 5 ( 3) (N+1) 
ТТ. C 5 У. Х+2.У. x2-Y? MJ2T2-(X 2 FG — 
EK 7 SENSING ISO) SUE Fe 0.00000 (/2-\/2-N)-/2-N+1+2-(N+1) 2 
2 £ EK ——— -+YAa = 0.00000 
(ХУ) xa 3 


2.(N+1) 2 


Given. Tangent Diameter and Circles 

Ү:=17 N,-2 
051694A X:= 6 
Descriptions. 


Choose a point along CF and the number of circles tanget to it and to the 
circumscribing circle and place them in the downright position. 
The number of marbles one can stack this way is equal to the number of E/J, 
or N,. 

1 




















X 2 2 EJ? 
DE := — EJ := СЕ № DJ := ./ ПЕ + ЕЈ JG:- —— 

Y DJ 
BE- CE EG- EJ? σα’ BG - |BE?. EG” 

JK.BD 
BJ := BG + JG JK := СЕ BD := BJ - DJ DH := BJ 
DH = 0.301428 
Definitions. 
ка? Vax 
DE-—=0 EJ-N,=0 DJ- =0 
Y 
2 
JG iG PET 
Е 2 2 2 ВЕ- 1 = ο ЕС- = 0 
NQ^Y^«X 12.92 х2 
2 2 2 2 2 2 2 2 2 

ЕН (v AX ).x Ny y+ JN, (v EX )+х 

Bu 2 2 2, Е ій 2.2 2 ix о! Unit - 1.00000 
| | — P ESI Γ.Ν nit - 1. 
NC Y“ +X Νι Y +X XY = 0.35294 
2 2 2 2 2 | [ Х = 6.00000 
ЕЙ (ү -Х ).x -X ' Y= 17.00000 

JK-1-0 BD — ———— ————————————— -- 0 ! DE = 0.35294 


Y. [νι Y? +x? ' A EC = 1.00000 


EC-DE - 0.64706 


v. [n 2 (v? - x?) + x? - x? C | CD = 0.64706 
0 ОН = 0.30143 


уум? у» Íx? -w,?-(x? у?) EN 





DH - 


Unit. 

АЕ := 1 

Given. 

Х:- 5 № = 3 
051694В Y:= 13 | 


Tangent Diameter and Circles 


Descriptions. 


Choose a point along DF and the number of circles tanget to it and to the 
circumscribing circle and place them in the downright position. 
The number of marbles one can stack this way is equal to the number of F/J, 
or N,. 

1 


x 
= = = ΜΝ κα ΕΕ 
DF:-AF FJ-N, HJ-AF EF= gj ЕР? EG- BF -= AF 


2 2 2 2 HJ. BE 
FG := ./ ЕЕ - EG Ва := ВЕ -FG BE = BG - EG BJ :- BE + EJ EK := 








2 
2 ((АУ-АЕ 
AJ:= FJ+AF BC: ВР- [ЕЕ + παρ ЕК BC-EK-0 EK = 0.224477 














Definitions. 
х Jm? +x? 
DF-1-0 FJ-N,-0 HJ-1=0 EF-—=0 EJ--— — — — -0 
Y Y 
2 N,-X 
x 1 _ " 
EG - -0  BF-1-0 FG- -0 AJ (81%1)-0 
Y. |N]? Y? . x? NI Y^ Xx 
7 Unit = 1.00000 
2 (2.2 2 2 2.2 2 2 2 Hl | XY - 0.38462 
Ja (ү -X )+х Y. Ni (ү -Χ )+х -Χ pope р Х = 5.00000 
ВС -O BE- =0 


rT ; Y = 13.00000 
N^ Y^ x^ Y. | N42. Y? . x? Р | EF = 0.38462 


EK - 0.22448 











ΝΥ; |Ni2 v? νι” x^. x? v. |N? (x? - x?) +x? _ x? | 
а-ы Е Е жїз о) | 
|N]? Y? +x? Y Ny y+_/N,?.\¥?-x? +x? ; 
J 
ү. n1? (v? - x?) + x? - x? ο... 
BC- -0 


Unit 
Ү:-1 AB-Y Trivial Method Square Root 
Given 
102794A X:=5 N-X 
Descriptions. 
BG 


AG := N BG := AG- AB ВЕ: 


ЕН 
AF := АВ + ВЕ ЕН := BF DF = др AD := ΑΕ ΡΕ 


ΒΡ := AD- AB DG:= BG- BD FJ := BF 


DF.DH 
DH := y вр.ра DE:- — AE := AB + BD + DE 
DH + FJ 








XY = 5.00000 
X = 5.00000 
Y = 1.00000 


C = 2.23607 
\/ AB. AG- AE = O AE - 2.236068 


Definitions. 

The following is as far as Mathcad 15 will get you, the AE is the square root of AB x AG. 
rest you have to do by hand. As I noted elsware, 

Mathcad is not the sharpest tool in the shed, I hope! Now, if you are wondering why I 


say trivial, it is because I foundf 
that word in a dictionary and 
JN + 1)? IN 172. (м + 117 -2.М- 2.Ν2) й thought it would look good 


TM di here. 
(N+ 1) м/м 12 αι 2, 2../N.(N- 12 standing there 


АЕ 4/ΝΞΟ 








AE — 


Ү:-1 АВ:- Ү 


Given 
X := 4 N := X 
102794B 
Descriptions. 
AB CG 
АС := N ΕΕ. CG := AG- AC 5 
Ac? 
AF:- AC- CF ЕН:= CF CD:= σα AD :- AC+ CD 


DG := CG- CD CJ:= AC BD:- AB- AD 


CD. AC 
DH := 4 BD .AD CE := — ——— EG := CG- CE 


DH + AC 
JN-(N- AB) -EG- 0 


CG-3.5 EG = 3.464102 CD = 0.071429 


Definitions. 


(N2-N+1) VN INC D +2.N2_2.N 
N?.N«2-/N-(N- 1)*1 


EG - = 0 


Trivial Method Square Root 






XY = 4.00000 
X = 4.00000 











CG = 3.50000 
Y = 1.00000 

EG = 3.46410 
X-Y = 3.00000 

CD = 0.07143 








J(X-Y).X-EG = 0.00000 


F 
AB - 3.85750 cm 
EG - 13.36277 cm 
CD = 0.27554 cm 
CG Ξ 13.50125 cm 








AE is the square root of BG x AG. 


Trivial Method Square Root 


Given. 

Х:-6 Y:= 20 
102794С Unit. 

АС:- 1 
Descriptions. 


In plates A and B, we took one or the other things involved in 
computatrion and called it unity. Here, both are grouped as a 
unit and one can see the whole of all the possible interactions 
between the two in a simple figure. 


x Y-X BG 
АВ:= — BG:= ——— FH:- — AF := AB + ЕН 
Y Y 2 
КЕЛІ. 2-сн2- rg? 
" 2 CD:= ——" DF := CH- CD 
2.CH 
DF.DH 





DH := ,\/(CH+CD)-DF  |DE:- ———— 
DH + FH 


AE = СН + CD + DE AE = 0.547723 


x 
|Ш-АЕ-0 
Ү 


Definitions. Koss A E * 











ыа Y-X Unit - 1.00000 
АВ---0 BG- ——-0O ΓΗ. - 0 
Шы XY - 0.30000 А = 0.00000 С = 1.00000 
Х = 6.00000 в = 0.30000 РЕ = 0.08618 
> — Y = 20.00000 C-0.32500 PF = 0.18846 
"атт" бау" = CD = 0.13654 
УЯ = В - 0.30000 D = 0.46154 
CD (ex. v -x? -ү2) о (x - v? JB = 0.54772 I е 
О ΑΥΧ: Ἢ DF - ——__—__ = 0 C = 0.54772 =0. 
кежи 2.У.(Х + У) 
ΠΕ V x (y X- Jv? AE is the square root of AB x AG, which is always 1. One should come to 
DH - Ju xsv E DE - М = understand that considering two things, and the relation between them, they are 
+ (Xa 


grouped as one thing and are proportional to that whole. Thus, a simple 1, or unit, 
produces every possible solution there ever can be in terms between O and 1. So, 
slide B from A to G and see every possible root that can exist. 


АВ = 1 
Given. 
N:= 5 
102894A Trivial Method Square Root 
Descriptions. 
АН = АВ.М BH:= АН – АВ 
BH 
BG := 72. GK := BG AG :- AB+ BG 
ск? 
DG:- — AD:- AG-DG AL:= BG 
AG 


GL- АД +AG? BD- BG-DG DH:= BH- BD 
рк --4/BD.DH кі - J AD? + (AL + DK)? 


GL? + GK? — KL? DG-GJ 
шо EG 











GJ := | 
2.GK GK $1 := GK 
DK.GJ AF.FJ 
AF:- AG- FG FJ-- е 
ск FJ+ AL GJ- 
АЕ = AF- EF / AB. AH- АЕ = О AE - 2.236068 AE is the square root of AB x AH. 


Definitions. 


Another fine example of Mathcad's inability to function rationally. Even to get the reduction this 
far required too much manual labor, but if one wants to continue, then one will get to the simple 
result. 


2 2 2 
ag ΗΝ 1) ΥΝ.(Ν 1 *2-N(N-1-N41-/ N+ κα 


(лЗ -a.N2.a.N - 1) v 12 /N.(N- 32. (2.N2 1 4.N + 2) 


АЕ 4/ΝΞΟ 


Given. 
X:=6 Y:=20 
Unit. 
102894B АН = 1 
Descriptions. 
x Y-X BH 
AB:= | BH- —- ВН:-АН-АВ BG- — 
Y Y Бы 2 
ск2 
GK:-BG AG:= AB+BG DG:=- çy AD:=AG-DG 
AL:- BG  GL:=./AL7+AG* BD - BG- DG 


KL = 4/ AD? + (AL + DK)” 





DH := BH - BD DK := ./ BD DH 
GL? + GK? _ KL? DG-GJ 
GJ := — — J G := AF = AG - FG 
2.GK GK 
DK GJ AF -FJ 
ЕЈ := -------- F :-= —— —— AE := AF ΕΕ 
GK FJ + AL 
A AB. AH- AE = O AE - 0.547723 
Definitions. 


And again, this method judges both parties equally. 


ИЕР κε YZ -0 
Y JY 


Trivial Method Square Root 


Unit = 1.00000 
XY = 0.30000 
X = 6.00000 

Y = 20.00000 
AB = 0.30000 
AE = 0.54772 


4 AB -AE = 0.00000 
L 





AE is the square root of AB x AH which is always unity. 


AB:-1 Square Root of a Segment 
Given. 
N := 22 б 
103194А 
Descriptions. 
ΑΕ:-Ν BF = AF- AB AD := > 


AJ:- AF ЕК З ΑΕ BD:- AD- AB. BJ — 4| AB? + AJ? 


AB.BD AJ.BD 2 2 
BG:- —— T DH = AD DG- BJ GH := ./ ОН - DG 





BJ 
AB.(BG + GH) 
HJ = BJ+BG+GH ВС:= J АС:= АВ+ ВС 
CF.CH 
СЕ = ΑΕ-ΑΟ ΟΗ:- /AC.CF ΟΕ-- —— — 
(CH + FK) 


EF := CF-CE ВЕ:=ВС+СЕ DF:- BF- BE CD:- AD- AC 





Definitions. 


Given a unit divide a segment into N and its 
I cannot get Mathcad to transform one into the other. square. Let AB be the unit and BF the 


segment then BE is N and EF its square. 
BE?-EF-0 γΕΕ-ΒΕ-Ο 


N-2+N../4-N-3 
ΒΕ----------------0 


2-М-1-:/4-М-3 
2.N?-./4.N-3-2.N«1 
Ες το ο EU acid 


2-М--/4-М-3-1 


Duplicate Ratios 














Given. 
№ := 4.55192 
110194A №2 := 3.86362 Given BG and BC find AB, AG, such that (AB? - AG)!/3 = BC. For obvious 
reasons, BC between BG. It seems this is the first time I drew the figure in 
Descriptions. Sketchpad, all my other graphics came from TommyCad in the early 90's, 
. | | _ BG | : I am going to be presenting two identical write-ups of the figure, the 
Бен Жана ee ORE 2 БЕ Pr GT sr PE only difference will be in Ν2 in order to show a problem with so 
2 2 ВС-СЕ BN.CF 2 2 called mathematicians today. 
CN:-4 BC + ВМ CH := FH = HL := FL — FH 
CN CN 
BC.CL BN.CL 
CL:- CH-HL CD- DL := GM:- DL BD := BC + CD 
CN CN 
LM.GO 
DG:= BG- BD LM:= DG GO = Ва MO - GO + GM EG = —MO _ 
CG:- BG- ВС СЕ: CG- EG CJ- BC CK:= CE IJ := BC M 


2 2 IJ - BI 
JK = CK- CJ IK := y IJ +JK BI := ВС АВ: —— АС: АВ + ВС 


JK 
Мі = 4.55192 
AE := АВ-ВС-СЕ AC:- AB- BC AB -= 0.746998 AG = 5.298918 N2 = 3.86362 5 
AB = 0.74699 
AE = 2.757812 BF = 2.27596 
MN AG = 5.29891 
Definitions. AC - 1.43528 
1 1 АЕ - 2.75779 
2 8 2\ З E 
(Ав AG) -АС-0 (AB-AG | -AE = 0 (AB2.AG) 3 = 1.43528 


1 

(AB.AG2) 3 = 2.75779 
1 

(AB2-AG) 3 -AC = 0.00000 
1 


Here, everything looks as it should and we might get comfortable, 
but let us just move C. 





Given any point on a segment, cut the segment into duplicate ratios with (AB-AG?) 3 -AE = 0.00000 
that point. 

EG СЕ о 
ЕС = 2.541106 СЕ = 1.322514 ВС = 0.6883 ------0 


S 2 


Given AG - AB = ВС and (ΑΒΖ: АС)!/3 - AB = BC, find АВ, AG, and (AB АС2)1/3, 

















Given. For obvious reasons, BC between BG. It seems this is the first time I drew the figure in Sketchpad, all 
№ := 4.55192 my other graphics came from TommyCad in the early 90's, 
Мо:- 2.63187 I am going to be presenting two identical write-ups of the figure, the only difference will be in N2 in order to 
ΡΕ | | show а problem with so called mathematicians today. 
Descriptions. Duplicate Ratios " 
BOE Ж” 
BG:- М ВС- Мі - М BN:= BG BF := = FL:- BF CF:= ВЕ-ВС 
2 2 ВС-СЕ BN.CF 2 2 
CN := 4 BC ΒΝ CH := FH := HL := 4 ΕΙ - FH 
CN CN 
BC.CL BN.CL 
CL:= СН + Ні CD:= DL := ам := DL BD := ВС + CD 
CN CN 
LM.GO 
DG := BG- BD LM := DG GO := BG MO := GO+ GM EG := "мо. М; = 4.55192 B 
№ = 2.63187 
CG:= BG- ВС СЕ: CG- Еа CJ:=BC CK:= CE IJ :- BC AB - -8.46128 
BF - 2.27596 
IJ. BI AG - -3.90936 
2 2 i 
JK := CK- CJ IK = IJ ος BI:= BC AB - "ж AG := АВ + BG AC - -6.54122 
AE - -5.05688 
1 
AE = AB BC+ CE AC = AB + BC AB - -8.461312 AG - -3.909392 (ΑΒ2.ΑΩ) 3 = -6.54122 
1 
AE - -5.056911 (АВ.АС2) з = -5.05688 
1 
Definitions. (AB?.AG) 3 -AC = 0.00000 
1 
1 1 (AB. AG?) 3 -AE = 0.00000 


3 3 
(AB? AG) - 3.270631 + 5.664899i (АВ AG?) — AE - 7.585367 + 4.379414i 


For those who believe that math is perfect, that mathematicians are literate, here we have an example of simple geometry and a child's 

drawing program showing the illiteracy of one of the top math programs world-wide. How is it possible for two identical equations with identical 
inputs produce two different resullts? How is it possible not to know what your own grammar means? Do the equation in Windows Calculator, 
it will even get it right. Why can't a so called high end math program? 











Unit 
AB:- 1 
Given 
N:= 5 
122494A 
Descriptions. 
BJ 
АУ:- AB-N AF := -/ AB. AJ ВУ:= AJ- AB BG- > 
as? 
AG := АВ + BG GS - BG pG κας. FG := AG- AF 
BD:- BG-DG DJ:=BJ-BD  DS-.BD.DJ 
DS.FG 2 2 
ЕК - BF = AF- AB BK- -/ ВЕ" :ΕΚ 
DG 
DJ.FK BK. BJ 
FI := BI := FI + BF BP - ———— 
DS BI 
ВЈ -KP MP 
KP := BP- BK MP - OS := — 
BK 2 
Definitions. 
(N- 1)? ΥΝ.(Ν - 1) 
с з = 08--------0 
2-(N + 1) 2-(N+/N+1) 


Power Line At Square Root 


In this square root figure, what is the 
Algebraic definition of the tangent 
circle OS? 





28 = 1.00000 

ΑΒ Y ΑΒ - 1.00000 
AB - 1.43933 cm AJ 
AJ = 11.23950 cm AB = 7.80882 N = 7.80882 
OS = 1.18009 cm os 

— = 0.81989 OS Ξ 0.81989 


ΥΝ.(Ν-1) 
2-(/N+N+1) 


-OS = 0.00000 


S 2 Power Line At Square Root 




























Given. In this square root figure, what is the Algebraic definition of the 
У:= 20 X:= 16 tangent circle OS Given just point D? 
Unit. 
Y 
122494B "A: 
Descriptions. Y 
X AH 2 2 
AD= > АС--- ро = J/AD-(AH-AD) Ср:- 4 АС? DO 
Ac? DK Unit - 1.00000 
CK = CD AK = CK + AC DK = AK ΑΟ DJ = 2 XY - 0.80000 
X - 16.00000 к, 
Ac? Y - 20.00000 ET ue 
АУ: AD+DJ CJ:- AJ- AC σα := CJ AG := CG+ AC pM 
DJ.CD АС.ОР Α[π-------- 
СУ :- /ΑΩ.(ΑΗ Αα) ΡΡ-- DW :-- 
AC GV AD = 0.80000 
ST = 0.09524 
DH:- AH-AD  HP:-4DH?.DP^ AW:= AD-DW XOX — O09524 
2((QQ-xY) v?) ` 
HP.AH AH.PR RT X(Y-X) 
HR:- — —— РК := HR- HP RT := ST := — ——-S.FT = 0.00000 
AH ΑΠ HP 2 2-((K?-X-Y)+¥?) 
ST = 0.095238 
Definitions. 
x 1 VX (Y-X 2.X-Y Y 
AD-—=0 АС---0 ро УХ(У 3) ϱ ο X У ο CK - —————— = 0 
Y 2 Y 2.Y 2.(2.X - Y) 
x 2.X.(Y - X) 2.X.(Y - X) x? 2.xX? -2.x Y. v? Y-(2-X- Y) 
AK- —— —— = рк- —— T о Aj- О. ова- з) 
2.X-Y Υ.(2.Χ Y) 2.Y.(2.X - Y) Υ.(2.Χ Y) 2.Υ.[2.Χ Y) 2(2.x?-2.x v. v?) 
x? Χ.Υ X) Χ.Υ X) x? Y-X x?.Y?.(y - x) 
AG- —— 2-0 GV-—— —4— —,-0 5υρ------ο υὔ----ο ΡΗ- | Hp-—— =0 
2.X^-2.X. Y. Y (2.x2 +Y? - 2.x y) Y Y ы Y 
2 2 2 2 2 
Х.(Ү-Х Y-X)Jx +Y X +Y .X.(X- Y X.(Y - X X.(Y-X 
A. 9.6 Ἠπ ον ο ως э MR ом бб 


Y x2 x.Y+Y y? (x? x y v?) x2 x.Y+Y 2.(х2_х.у+у2) 


S 2 Unit. 


АВ = 1 
Given Two Prime Exponential Series Developed 
μα. Through The Powerline Progression 
122595A А := 5 
Descriptions. ὃς 1. A 


BO 
AO:- AB.N AG:=.,/AB-AO ВО:- AO- AB B x JZ:- ВЈ JV:- ВЈ JO:= BJ 















































G G GO, -BO-BG, GW,:-./BG,; GO; GJi-BJ-BG, ону 21 OM 
B Ξ AG- AB = - = . = = = г = σοι ο. 
1 1 1 1 1 1 1 1 1 JZ + GW1 
BG; + ан; 
BG 
iia BO - (BG; + GH;) 
GO5+1 
(вс + GH5) | BO - (BG; + вн.) | 
СМ | := 
BJ - (BG; + GHs) 
GJ5.1 
BJ - (BG; + GHs) | ./(BGs + GHs) | BO (вс + GH 
ан) | 189- (BGs + SHs)]-/(BGs + Он) [BO - (BGs + GHs)| 
JZ +./(BGs + GHs) - BO - (BGs + GHs) 
2 
| _ (N- 1) FV.HJ 
HJ BJ-BGA FJ- оту BF-BJ-FJ ΕΟ:- ЕЈ+ЈО ΕΝΥ: /BF.FO HR.- τ; 
2 а FO.HR BR.BO BO-RU 
BH = BJ-HJ BR- JHR^«BH^ HM: ——— BU: — RU: BU-BR  SU- 
FV BH + HM BR 
SU BH.SU BR.BP 
TV: — PU- BP:- BU-PU ВЕ- AE :- AB + BE 
2 BR 
Definitions. 
a 4 
А 2 
ΝΖ -АЕ-О0 Ва EN 
1 2.236068 
2 1.495349 
3 1.222845 
4 1.105823 
5 1.051581 


















































Descriptions. 
HR. BU BH. BU 
LU := ——— BL:= — HO := JO + HJ 
BR BR 
2 2 OR-DS 
OR := HR ΗΟ DS:= LU OS:= HR 
DO := ao QS := Шен OQ := OS- QS 
^ HR ` 05 T 
05.00 
КО: ---- АК:= AO- KO 
DO 
Definitions. 
6 
2-1 
ατα P 
2^ 5- νά = 
N -ARTD 1 2.236068 
2 3.343702 
3 4.088827 
4 4.521519 
5 4.754745 




















Сіуеп 
Χ-6 Y:=20 
Unit. 
Y 
—=1 
122595B ы 
Descriptions. 


A series is actually the recursion of a process. In this case, 
you will find that M through C and then again through 
ever G, we have produced an exponential series with a 
simple square root figure. One can see, there are many 
places one can start this figure and determine the rest of 
it. 





Y x 
DH:= — BD:=2-DH СН = — HM := DH 
Y Y 
/ 2 2 HM -BD 
CM:-4 CH + HM LM:- ——  LM- 1.915653 
CM 
2 
BD HM 
JL:- CH. — ο = 0.574696 ЕН = --- 
СМ CH 
DF := ЕН + DH ΡΕ - 4.333333 СЕ:- FH- CH 
CF 
CD := CH + DH στα: AD :- АС + CD 
AB :- AD- BD V AB. AD- АС = O 
CH (LM - CM) — M— 
σα := — “сү _ BG := DH- (CH + CG) ο x Y 
Unit = 1.00000 
XY = 0.30000 
GL:-./BG.(BD-BG) GL = 0.834862 = 208006 
У = 20.00000 
Xp = 4.33333 


OY = 4.49250 cm 
LM = 8.60607 cm 


LJ = 2.58182 cm 


LJ 
— = 0.57470 
OY 


Two Prime Exponential Series Developed 
Through The Powerline Progression 


CG = 1.12519 cm 





GL = 3.75062 cm 


GL 
— = 0.83486 
OY 














Definitions. 
x х λα: 
DH-1-0 BD := 2 CH-— = 0 ΗΜ- 1-0 CM- ———.= 0 
Y Y 
2.Y 2.X Y X+Y 
LM - ————-0  JL- ————— -0 ЕН---0 = ы 
x?. y? х?+ү? 
Yoox" X+¥ 
X.Y Y 
Y5-x* (x + v)? 
2.X.Y 2.X.Y 
x-y? (v? χ2) 
AB- =0 AC- = 
2.X.Y 2.X.Y - 
A 
xi x (x-y)? | 
(х2 +ү2).ү х2,ү2 | 
E Y | АЕ = 27.17962 ст СЕ = 11.24272 са AF2 BF 
2 „2 | АЕ = 18.19462 са СЕ -2.25772 са AE BE 000000 
Y -X | AF CF AF 4 CF 
GL- =0 | — = 1.49383 — = 4.97968 —— -— = 0.00000 
х? + y? | АЕ СЕ АЕ СЕ 
| ВЕ = 16.28086 cm DF = 9.36257 cm AF 8 DF 
| я ВЕ = 7.29586 ст DE = 0.37757 cm AE DE 0.00000 
LE Unit - 1.00000 БЕ nodes DF 
Pr XY = 0.10000 BE “ pg 457974 
é-6 
ох Y 


X - 2.00000 
Y - 20.00000 





АВ = 1 
Given. 
М:- 
122694А 
Descriptions. 
АЕ := ΑΒ.Ν ΒΕ:- ΑΕ AB 
BE = 27 EF := ВЕ EK:= BE 
AD := /АВ.АЕ СЕ- (N=) CF = СЕ + EF 
2:(Ν + 1) 
DF:=AF-AD ΒΟ:- ΒΕ- ΟΕ CH:= /ΒΟ.ΟΕ 
DG, = E DG, - 1.236068 
CF 


EK.BD 
BD := AD- AB DG, = ^ BE DG, -DG5- 0 


Definitions. 


This might give you something to think about. 


(ND) X NN - 2? (м - VN) 
М.(М-1)-/(м-1)2 


ραι -0 


Exponential Series 


Is Point G on DJ? 
Is G, the intersection of FH and BK, on DJ? 





1226948 
Descriptions. 


Definitions. 


2 


Сіуеп. 
X = 
Υ.- 20 
Unit. 
Y 
—о=1 
Υ 


Procrastinated Write-up 


Exponential Series 


Leaving love and me out of the equation. 






Unit -|1.00000 


Y = 20100000 


The Delian Quest 1995 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. 
АС := 1 
Given. Alternate Method Quad Roots 
N:-5 
010695A 
Descriptions. 


AJ := АС-М CJ:- AJ- АС АЕ := }/ АС:АЈ СЕ:- АЕ AC 
EJ:- CJ- СЕ EN:= JCE.EJ BM:= EN НО: EN 
MN:- EN NO  := IBE := ΕΝ ЕН:- ЕМ BJ:- ВЕ + EJ 


2 2 ву MO 
MJ:-JBJ + BM МО: MN+NO ML - ———— 


MJ 





Ale 


MJ -JL 





JL:- MJ-ML GJ:= AG := AJ- GJ (Ac-AJ9) -Αα-ο 


|. 2 2 CH.MO CO.CK 
CH := CE + EH CO - CH ΗΟ KO := co CK := CO - KO CD := "сн. 


фін 


ар:- АС-Ср (АСЗ.АЈ) -Ар-0 


Definitions. 


3 1 


νά Δα-ο М4-Ар-О 


S 2 Given. Finding the Unit for a Figure. 
X:-6 Supplement to 100695 
Ү:- 20 
Unit. 


<| < 


1006958 pe 
Descriptions. 


x 
BF := 2.FG DG у DF := FG + DG BD := FG — DG 


DH:-/DF.BD JK:=2-DH FK:=/(DF+DH)*+DH7 





DF + DH) -JK JK.FU it - 1. 
FK KU XY - 0.30000 
X - 6.00000 


DH + BD)-JK 
BJ-4(DH«BD)?.pH? ον- a Υ = 20.00000 


F 
BF = 10.72067 cm 





JK.BV AB = 4.37761 cm 
ВУ := BJ- JV BC := ον BC - 1.58807 cm 
CD - 2.16417 cm 
Use 041694, Tangents and Similarity Points for the DE - 2.94926 cm 
next equation. EF - 4.01917 cm 
EF (ВС_ BF) AF = 15.09827 cm 
AF := ----с>--- AB := AF- BF АС = АВ + BC ВЕ = 10.72067 ст 
ВС ЕЕ СЕ = 9.13260 ст 
ΡΕ = 6.96843 ст 
AD := АВ + BD AE:- AF- EF ΤΕ - 6.25594 cm 
FG - 5.36033 cm 
1 2 3 
[^= АС e AD ων ΑΕ 
АВ АВ АВ АВ АВ АВ 


What the above tells us is that the figure has {ο Бе redrawn 
such that AB is the unit if we want to express the figure asa 
quad root series. 

The following plate will do just that. 






















Definitions. 
X X+¥Y Y-X y? x? 
BF-2-0 DG--C-0 DF- -0 BD--—--0 DH- — — -0 
Y Y Y Y 
aly S J| x «vla. v-x«2-/ v? - x?) Unit - 1.00000 
к --0 вк ο s ΧΥ = 0.30000 
X = 6.00000 
2 2 2 2 У = 20.00000 
2-/Y^-X [x v v - x?) 
КО——-———————ы=0 ВЕ = 10.72067 ст 
2 2 AB = 4.37761 cm 
J (XY [EE -X y 
( ) BC = 1.58807 cm 
2 CD = 2.16417 cm 
FU (X + Y) 0 ΡΕ - 2.94926 cm 
ni = EF = 4.01917 cm 
Y42X4 κ му Y^-x K δα 22v || AF = 15.09827 сш 
A 
= J| x «vida. v-x«2-/ v? - x?) x «vy? 2 





BF - 10.72067 cm 
СЕ - 9.13260 ст 
ΡΕ - 6.96843 ст 
ТЕ - 6.25594 ст 
ға - 5.36033 cm 


у x v /у2_х?). 2.x4/ Y? -x?.2.y | Y? -x? .x?.3.Y?.2.X. Y 


Мою жав ач/яв-хі | " 2 (v - x | v2 x2) | v2 х2 
т v v -x xa v.a / v? x?) 


(x - y)2 


E" 2.Yv?-x?-2.x | Y? -x?-x?.3.Y?-2.x Y 
с х-ү)2./(ү-х)-(х+з.ү+2./ү?-х2) 

ү(ү-х+./ү2_х2). 2.Yv?-x?-2.x | Y? -x?-x?.3.Y?-2.x Y 
"a x- v? xv v? ха) i 


= 0 








BJ- = 0 


BV: 





=0 





2 
agp cia 0 


аху ^ ια 2x v [v xv? - x?) 











2 | 
AF ^-AD - 0.00000 | 


Given. Finding the Unit for a Figure. Mathcad 15 is p able to reduce these equations to the 
X:= 9 Supplement to 100695 final powers of у’ therefore one is going to have to do 
Yo that manually. 
Unit. 
| Ү 
100695С АВ = у 
Descriptions. 
x BF 
АЕ: — ВЕ:- AF-AB ВО := — AD := -/ AF 
Y 2 Unit - 1.00000 
XY - 4.50000 
BD := AD- AB DF := BF- BD DG := ./ BD .DF 
X = 9.00000 
HJ:=2-DG  BJ:=.J (BD + DG)2 + pG2 ἬΝ 
BD + DG) -HJ HJ-BK 222. 
+ . . 
ж PPPG HI іы ву јук BC: ΗΕ 
BJ JK AD = 2.12132 | | 
AE - 3.08965 | | 
АС = АВ+ВС FH = J (DF + DG)? + DG? AF - 4.50000 | | 
AC4 = 4.50000 | | 
(DF + DG)-HJ HJ.FP ы ! ! 
НР = ———— ny q FP :– FH - HP EF := AD? = 4.50000 | | 
ЕН НР Я | | 
2 2 5 AE 3 = 4.50000 | | 
AE:-AF-EF AF*-AC=0 AF*-AD=0 ΑΕ; ΑΕ-0 : | | 
Definitions. | | 
3 І І 
X x= -Y AX 4.AE = | | 
AF- -ο BF-^——-0 во-2---0 Ар-У“-О AP CAF 00000 сееесесесеі а= i 
Y 2 МУ 1 x 
1 
i = 
4 
= 2.x^ (Jx-./Y) 
4 E 
JX - \/X-(,/x-./¥ X .(./x-./Y HJ - -0 
вр V¥ ο ΡΕ | Му) о DG | V¥) о = 
МУ ї d 314 
4 (уз) 


= 





[ ‚| NE 14 - πώς i 
ву. o X- VY) [2-я + /УЗ+2-х* yv (v?) 


= 0 





5 1 1 d 1 








Y 
ЕНЕ 1 1 1 1 Y 

Jede o. v9)" Їж я (жд) (же) " [x4 yv (v9) 

:| 3 5 E D d 1 зз 1 
к" x? уд зах vY?.2 y? a /x. Y? 2. x JY | Y? fx v уд зах у (у) :2.х“.ү2.(үЗ) αχ’ ұ2 (v9) m 

і - 
y(x?) 
1 | 1 | 

.. 2x* (Jx-/v)^ y x (v?) P 





5 1 1 1 1 


E 3 5 τ 
(уз)". х2 /v?.2.x. Y?.2.Y? a /x. v? 2. x J| Y? Xy / Y? ах у (v?) .α.κ7.γ2.γ9]᾽ αχ’ у (y3)* 


3 1 8 
4 4 


"s x* (/x_ ні (v?) ως 





1 1 = 


AE — -0 
1 1 


VY. уз x (γ9}᾽ 


E Е f + (v3) d m a 


011295А 
Archimedean Trisection Revisited. 


I am curious as to why the 
Archamedian trisection is still taught 
the way it was given so long ago and 
the idea from which it derives is not 
in any of my books. 


I am going to use a circle to 
demonstrate some principles 
concerning angles. To help log the 
results in mathematical terms, I will 
divide the circle into quadrants and 
label them either plus or minus. The 
top is labeled one. 


The circle is divided into 1/8 segments 
of 90 degrees for each quadrant. I start 
at the top. Since the angle at the 
perimeter is 1/2 of the angle at the 
center, when I start the figure I use 
twice the arc segment for the angle I 
am working with. I have marked some 
quadrants with plus and minus and have 
found that for the figure, I would say 
that I have 1 + 1/8 - 1/8. From this I 
have 190, 11.25 my starting angle of 
thes: 8 X vill be 90 degrees. 


90 90 1 1 
90 + — - — = 90 1----1:90-90 
8 8 8 8 


T 


1 1 
B:=1+—-— В-1 

8 8 
B.4 в.з 
— -90 = 90 —— -90 = 67.5 
4 4 
В.2 В 
— 90-45 - -90 = 22.5 
4 4 
8+1-1=8 8.11.25 = 90 
8-1-1-2-6 6.11.25 - 67.5 
8-1-1-2-2-4 4.11.25 - 45 
8-1-1-2-2-2-2 2.11.25 = 22.5 
δι1 1222 2-0 





то4(8-1-1,2)-0 


I һауе added another plus to а 
quadrant at the bottom of the 








figure. 

1 1 9 
В:-1------ В-1.125 — = 1.125 
m 8 8 8 8 
B.4.5 B.3.5 

.90- 101.25  — —-.90- 78.75 
4.5 4.5 
B.2.5 В.1.5 
-90 = 56.25 — —-.90 = 33.75 
4.5 4.5 
B.. 


5 
— — :90 = 11.25 
4.5 


8+1+1-1=9 9.11.25 = 101.25 
8+1+1-1-2=7 7.11.25 = 78.75 
8+1+1-1-2-2=5 5.11.25 = 56.25 
8+1+1-1-2-2-2=3 3.11.25 = 33.75 
8+1+1-1-2-2-2-2=1 1.11.25 = 11.25 








mod(8+1+1-1,2)=1 








1 1 1 9 
B:= 1+—-—+4+— B-1.125 --1.125 
m 8 8 68 8 
В.4.5 В.3.5 
.90 = 101.25 -----.90- 78.75 
4.5 4.5 
В.2.5 В.1.5 
-90 = 56.25 —— :90 = 33.75 
4.5 4.5 
В.. 


5 
—— :90 = 11.25 
4.5 


8+1=9 
8-1-(1.2)-7 


9.11.25 - 101.25 
7.11.25 = 78.75 


8.1-(2.22-5 
8:1- (3.2) =3 


8+1-(4-2)=1 


5.11.25 = 56.25 
3.11.25 - 33.75 


1.11.25 = 11.25 


mod(8+1,2)=1 





3 2 19 

B:= 1+ — --B- 0.791667 — = 0.791667 

us 24 “+ 24 

В.3.1666 В.2.1666 

———————.90 = 71.25 --------.90- 48.749526 
3.1666 3.1666 

В.1.16666 В..166666 

————————.90 = 26.249905 | — ————— -90 = 3.749986 
3.16666 3.166666 


(24 + 3) -. 8 = 19 
(24 + 3) - 8 - (1.6) = 13 


(24: 3) - 8 (2:6) = 7 
(24: 3) 8 (3:6) = 1 


19.3.75 - 71.25 
13.3.75 - 48.75 


7.3.75 - 26.25 
1.3.75 - 3.75 


тод(24-3-8,2)-1 


В..6 
— — :90 = 13.5 
9 


8+1-1+10=18 18.11.25 = 202.5 
8+1-1+10- (2.1) = 1616.11.25 = 180 
8+1-1+10- (2.2) = 1414.11.25 = 157.5 


8+1-1+10- (2.3) = 1212.11.25 = 135 
8+1-1+10- (2.4) = 1010.11.25 = 112.5 
8+1-1+10- (2.5) =8 8.11.25 = 90 
8+1-1+10-(2.6) = 6 6.11.25 = 67.5 
8+1-1+10-(2.7) - 4 4.11.25 = 45 
8+1-1+10- (2.8) = 2 2.11.25 = 22.5 


mod[(8+ 1-1) + 10,2] = 0 


1 2 6 
В:-1----  В-0.857143 7 0.857143 


Sem 7 7 

В.6 B.4 

---.90- 77.142857 ra -90 = 51.428571 
Β.2 = 79 


——.90 = 25.714286 ΝΣ; 
6 


7+1-(1-2) = 6 


7-1-(2.2)-4 


741-(3.2)-2 


то4(7-1-2,2)-0 


б.с = 77.142857 


4.с = 51.428571 


2.с = 25.714286 








1 1 7 
B:-1-—-— B-1 —=1 
ον 7 7 7 
B.7 B.5 
— -90 = 90 — -90 = 64.285714 
7 7 
B.3 Β.1 
us (oO Әт атка 7 -90 = 12.857143 
7+1-1=7 7.с = 90 
7-1-1-11.21-5 Б.с = 64.285714 
7+1-1-(2-2)=3 З-с- 38.571429 
7+1-1-(3-2)=1 1.с = 12.857143 


mod(7-1-1,2)-1 


8 7 
B:= 1+—-— 
s 56 56 


7 
----:90 = 91.607143 


:90 - 40.178571 


56+8-7=57 
56.5. 7. (1.16) = 41 
56+8-7- (2-16) = 25 
56+8-7- (3.16) = 9 


mod (56 + 8 - 7,16) = 9 


В = 1.017857 


В.41 
----:90 = 65.892857 
57 


57.c - 91.607143 
41-с = 65.892857 
25.c - 40.178571 
9.ο = 14.464286 


14.46429* 





В:-1---- B-1 

= 7 7 

B.7 Β.5 

— 90-90 — :90 = 64.285714 
7 7 

В.З Β.1 

Ἢ. = e 12.857143 

7+1-1=7 


7+1-1-(1-2)=5 
7+1-1- (2:2) = З 
7+1-1-2-2-2=1 


mod(7-1-1,2)-1 


+ 


mZ ABC = 59.714159 
mZADC = 19.904729 
mZABC 
mZADC 
mZBCE = 19.904729 


mZABC = 76.48479° 
т./АПС = 25.49493° 
т/АВС 
т/АрС 
m/BCE = 25.49493° 
т./АВЕ = 76.48479° 
m ZABG = 25.49493° 


= 3.00000 = 3.00000 


011295B 


Archimedean Trisection Revisited. 





т/АВЕ 
—— = 8.00000 
mZABG 
| mZBAD = 145.92404° A = 145.92404° 
E mZCAD = 111.84808° B = 111.84808° 
c | т/АВС = 72.96202° C = 72.96202° а өсе 
mZABD = 17.03798° D = 17.03798° 
D т./ВСА = 72.96202° 
mZBCD = 107.03798° F = 107.03798° E = 72.96202° 
m “¿ADB = 17.03798° 
т./АПС = 34.07596° H = 34.07596° G = 17.03798° 
B A 
πι ΑΕΒ = 128.88606° J = 128.88606° 
т/ВЕС = 51.11394° K = 51.11394° 
m/CED = 128.88606° M = 128.88606° 
m/DEA = 51.11394° N = 51.11394° 
= = E 2 E Lo 0.23352 E LUNA 
B^ 1.30466 a 0.76648 rs 0.50000 x n 0.11676 rx 0.73352 4 O ra 0.88324 rus 0.35028 
22 UT = c LN 0.95699 = 0.30466 τς 1.15299 Ln 0.45699 
a” 2.00000 ας 1.53296 S 0.65233 = 0.15233 H ; в = , 8 
A B ο р Е H M N 
— - 8.56463 — - 6.56463 — - 4.28232 — - 0.23352 — - 1.46704 — = 0.46704 — = 1.76648 — = 0.70056 
р р р с с с с с 
А _ 1.363 = s == Е 6.28232 = = 2.00000 М 756463 — = 3.00000 
pub 29 очі 1.04494 p 0.68165 τ᾽ 0.15918 5 А D = ἢ 5 
A E. i =. г 8.14116 = 0.31835 eu 1.20412 Ex 0.47753 
n^ 4.28232 € 3.28232 s 2.14116 us 0.50000 Е š ғ = Е = 
ЯЕ 1.13 Е E s ы - 0.83049 = = 0.26439 =. = 3.78232 = = 1.50000 
wb 219 неде 0.86781 u^ 0.56610 xw 0.13219 M ; M н j = 
= 2 = р Е 2 0.66667 E LS 
к^ 2.85488 ru 2.18821 N. 1.42744 N. 0.33333 N. 2.09411 X9 w^ 2.52154 un 0.39658 


2 


Сіуеп. 
М1 = 5 
040195А Мо := 12 
Descriptions. 520.2 abstract. 
АС = М Аро = Мј AN:= Аро 
АЈ] := Аро ΡΕΟ:- AG – Аро 


DOg := -/ ΑΡΟ:ΡΕΟ АОо — (nog)? à (Ang)? 























ADs.1 АО; 
роу / АО5 (АС – АО) A B C 
AO 2 Unit - 1.00000 
5+1 AO; (АС – АО) + (АО) 525422 
X - 5.00000 
Ү - 12.00000 
Definitions. 
1 
: б+1 25 
TE + 
"EN i Πα —— qa o AG - 
Y AG ла 1-6 νι) м алар 
AD; (М 
5 ° 1 2.4 2.4 2.4 
5.76 1.549193 1.549193 
13.824 1.244666 1.244666 





























D 


AB = 0.07234 
AC = 0.17361 
AD = 0.41667 
AE = 0.64550 
AF = 0.80343 


1 


6 
2 
Nə 


Ny 
2.4 





1.549193 











1.244666 





Exponential Series-Roots and Powers 


I remember a dream was it? That exponential notation is not 
demonstrable in Geometric Grammar, that it is a pure conceptual 





E F G 
Unit 
— = 13.82400 
AB 
Unit 
— = 5.76000 
AC 
Unit 
— = 2.40000 
AD 
Unit 
= 1.54919 
AE 
Uni 
——— = 1.24467 
AF 


Given. Exponential Series-Roots and Powers 
X:= 5 
I remember a dream was it? That exponential notation is not 
040195B Y:= 12 demonstrable in Geometric Grammar, that it is a pure conceptual 
Descriptions. бе 0. 2 abstract. 





K M 
Y Y | 
AG := — ΑΡο:- — АМ:- ADo 

Y X 


AJ; - Аро DFo := AG - Аро 


DOg := -/ ΑΡΟ:ΡΕΟ AOo — (nog)? à (Ang)? 
































ADs.1 AOS 
= A B C D E F G 
DO / АО5 (AG - AOb) | 
8-1 . E Unit 
Unit - 1.00000 АВ = 0.07234 "Bit 14 $2400 
АО; 1 АО; (АВ - AO5) + (A05)? ХУ - 0.41667 АС = 0.17361 АВ 
X = 5.00000 AD-0.41667 Οἱ! ,, 000 
Y = 12.00000 AE - 0.64550 AC 
АЕ = 0.80343 nit _ 
Definitions. ` AD / 270908 
шш 1.54919 
1 1 ΑΕ. 
δ Unit 
1 yy 1 y)? Y? AR - 1.24467 
αὖ Χ i X i AD; - X 7 
Y 2.4 2.4 2.4 2.4 
x 5.76 1.549193 1.549193 1.549193 
Š 13.824 1.244666 1.244666 1.244666 






































АЕ :- 5.20700 
Unit := AE 


Given. 
AB :- 1.11300 N4 ш AB 


091395A1 АС := 2.02712 N»5:- AC 
Given AE, AB, AC what is GH? 
Descriptions. 

AE. BC GK 
BC :- (AC - AB) GK = —  GH - — 

AB 2 

GK - 4.27657 GH - 2.138285 
Definitions. 


When selecting a unit, one has to make sure that one draws the figure so that all of 
the givens are in terms of the unit. These terms will not be in reference to a positive 
or negative unit, as there is no such thing. Then one can write the logical operators 
which answer questions in terms of the resulting operations with the unit. In this 
example, we can put the remaining question as: Is the Brown Circle outside the 
Green one? If it is not we have to change the sign of the equation. One can look at 
logical operators which are 1 and - 1 as is such and such and is not such and such or 
as simple assertion and denial. Therefore, this one logical operator is universal for 
every question. 


N2 -N1 
=1 
(Να νι)” 
GH - шш κ] й N1) . №2 Е №1 - 0 Combinaing we get: GH- Unit- (Ea Ma : (Na Na)” 
2-Ny (ч-ну)? “ΠῚ 






А Study In Placement 


AE - 5.20700 cm 
AB = 1.11300 cm 
AC - 2.02712 cm 
CK - 3.88781 cm 
EF - 4.61708 cm 
GK - 4.27653 cm 
GH - 2.13827 cm 
BC - 0.91412 cm 


Unit. (N2-N:) 
2-Ni 


Unit. 4/ (Ni-N2)2 


2:Νι 


-X-GH = 0.00000 cm 


-GH = 0.00000 cm 


- 0 





Unit. 4/ (N;-N2) 


-GH - 0.00000 cm 
2-Ni 


Unit. (N2-N:) 
2:Νι 


Unit - 5.20700 cm 
М: = 1.11300 cm 
№ = 2.02712 cm 
AC-AB - 0.91412 cm 
AE GK 
AB BC - 0.00000 
АЕ-ВС 
АВ 
(АС-АВ) 
Jacas 
Is GK outside side AE? = 1.00000 
X = 1.00000 
Unit. (N2-N1) 





-GK = 0.00000 cm 


= 1.00000 


= 2.13827 cm 
2.Ni 
(AC-AB) 
.—— — — —.GH = 0.00000 cm 
J(AC-AB)2 


А Study In Placement 


Given. 
W:-4 Ү:-6 
X:-20 27:17 
091395А2 
Given АЕ, AB, АС what is СН? 


Descriptions. 
W Y 
АВ := — АС := — 
Xx Z 
BC GK 
BC:= (AC- AB) GK: — GH:= — 
AB 2 | | 
СК - 0.764706 СН - 0.382353 Unit - 1.00000 | | 
W/X = 0.20000 | | 
W = 4.00000 і і 
Definitions. X - 20.00000 | | | | 
Y/Z - 0.35294 | | | | 
X Y-W.Z Y = 6.00000 | | | | 
AB-.,-0 АС-2-0 Ве = Z = 17.00000 | а | 
| | H J K | 
AA - 0.00000 z 5 c ° ο----- i 
X Y-W.Z X. Y-W.Z = 
GK- _ GH- _ АВ = 0.20000 
W.Z 2.W.Z AC Ξ 0.35294 XY-W.Z 
— — — .GH = 0.00000 
GH - 0.38235 2.W.Z 
GJ - 0.61176 


GK - 0.76471 
AE - 1.00000 





LN 
AA - 0.00000 
AB - 0.65823 
AC - 0.37923 
GH - -0.21193 
GJ - -0.14486 
GK - -0.42386 
AE - 1.00000 





Xx Y-W.Z 

2WZ 
Unit = 1.00000 Ү/2 = 0.37923 
W/X = 0.65823 Y = 6.44696 
W - 13.16452 Z - 17.00000 
X - 20.00000 


-GH - 0.00000 


АЕ :- 5.20700 
Unit := AE 


Given. 
EF :- 4.58113 N4 := EF 


091395B1 АС := 1.96362 Мо:- АС 
Given AE, EF AC what is GH? 
Descriptions. 

EF? АЕ-ВС 
АВ := AE- —— BC: (АС-АВ) GK := —_ 

AE AB 

GK 

GH := a GK = 3.48358 GH = 1.74179 
Definitions. 


When selecting a unit, one has to make sure that one draws the figure so 
that all of the givens are in terms of the unit. These terms will not be in 
reference to a positive or negative unit, as there is no such thing. Then one 
can write the logical operators which answer questions in terms of the 
resulting operations with the unit. In this example, we can put the 
remaining question as: Is the Brown Circle outside the Green one? If 
it is not we have to change the sign of the equation. One can look at logical 
operators which are 1 and - 1 as is such and such and is not such and such 
or as simple assertion and denial. Therefore, this one logical operator is 
universal for every question. 


N) - Unit? +N, Unit | 





2 
(на? - Unit? Ма Unit) 


(нә ‘Unit? - Unit? + Unit-N,?) №12 - Unit? Ма Unit 


GH - 





2-Unit? - 2.N,? 


2 
(ни? - Unit? + N3 Unit) 


2 2 2 
Unit: (м — Unit” + No Unit) 
ен---------------------0 


2 (vni? = м2) 


А Study In Placement 








Unit. ./((N;2-Unit2)-N;-Unit)? 


Unit / ((N;?-Unit?)*N2-Unit)? 


2-(Unit?-N;2) 





2.(Unit?-N,2) 


AE = 5.20700 cm 
AB = 3.92817 cm 
AC = 5.79479 cm 
CK = 3.30635 cm 
EF = 2.58048 cm 
GK = 2.47430 cm 
GH = 1.23715 cm 
BC = 1.86662 cm 


-GH = 0.00000 cm 


-GH = 0.00000 cm 


Unit = 5.20700 cm 
Νι = 2.58048 cm 
N> = 5.79479 cm 





AE G 

—.— = 0.00000 

AB BC 

AB BC GK = 0.00000 
AB - = А ст 

АС-АВ = 1.86662 ст 
(АС-АВ) 

—————— = 1.00000 

J(AC-AB)? 


Is GK outside AE? - 1.00000 
X = 1.00000 


Given. 
W:-6 Ү:- 14 
X:-20 7-17 


AE = 1 

091395B2 
Given AE, EF AC what is GH? 
Descriptions. 

W 2 X 
AB:= — ΕΕ: АВ AD:-AE-AB? АС-- 

X Z 
AE.CD 
CD: AD-AC DE: AE-AD  GK- — — 
DE 
сз. ОК 
πα GJ = 0.480392 

Definitions. 

W W х2 _ w? 
AB-—-0 ЕЕ----О AD- 

X X A 32 

Υ х2.2-х2ү-у/2.2 
AC-—-0 CD- 2 - 0 

2 x^.Z 

2 х2.2-х2ү-у2.2 

DE-—-0 GK- 2 - 0 

X w?.z 

x?z x? w^z 
GJ - 2 - 0 

2.2.2 


Unit - 1.00000 
W/X - 0.30000 
W - 6.00000 

X - 20.00000 
Y/Z - 0.82353 
Y = 14.00000 

Z - 17.00000 


X?2.Z-X2.Y-W2.Z 


2.W?.Z 


A Study In Placement 





Ag = 0.00000 
GH - 0.08647 
AB - 0.30000 
GJ - 0.48039 
AC - 0.82353 
GK - 0.96078 
AD - 0.91000 
AW z = 1.00000 


- 0.00000 


Unit - 1.00000 


М/Х = 0.67737 


М = 13.54733 
X = 20.00000 
Y/Z = 0.78759 
Y = 13.38903 
Z - 17.00000 


X2.Z-X2.Y-W2.Z 
2.72.2, 





Ас = 0.00000 
СН - -0.24642 
АВ - 0.67737 
GJ = -0.26853 
AC - 0.78759 
GK - -0.53706 
AD = 0.54117 
AW = 1.00000 


- 0.00000 


АЕ :- 5.20700 
Unit := AE 


Given. 
CK := 2.82631 М1 = CK 


091395С1 АС := 4.41895 Мо:- АС 
Given АЕ, СК, АС what is GH? 
Descriptions. 
ck? АС-АЕ 
CM := —— = —— BC:= AC- AB 
AC AC + CM 
AE -BC GK 
GK := ———  GH - —- GK = 1.019626 GH = 0.509813 
AB 2 
Definitions. 


When selecting a unit, one has to make sure that one draws the figure so 
that all of the givens are in terms of the unit. These terms will not be in 
reference to a positive or negative unit, as there is no such thing. Then one 
can write the logical operators which answer questions in terms of the 
resulting operations with the unit. In this example, we can put the 
remaining question as: Is the Brown Circle outside the Green one? If 
it is not we have to change the sign of the equation. One can look at logical 
operators which are 1 and - 1 as is such and such and is not such and such 
or as simple assertion and denial. Therefore, this one logical operator is 
universal for every question. 


2 
2 2 2 2 А 





2 
2 2 2 à 2 2 


2 
2 2 А 2 2 2 2 š 
2.82 


GH - -0 





2 
2 2 2 i 2 2 


2 
(на? +42 Unit νο) 


GH - 





2 
2 2 2 А 


2.,/М22. ((Ni2+ N2?)-Unit- Ν2)2 


Combinaing we get: 


A Study In Placement 





((N1?*N22)-Unit N2)? 


2. N22- ((Ni2+ N2?)-Unit- N2)? 


AE = 5.20700 cm 
AB = 3.69534 cm 
AC = 4.41895 cm 
CK = 2.82631 cm 
EF = 2.80557 cm 
GK = 1.01963 cm 
GH = 0.50981 cm 
BC = 0.72362 cm 
CM = 1.80767 cm 


-GH = 0.00000 cm 





((N1?*N22)-Unit N2)? 


2 
2 2 2 Р 2 2 


-GH = 0.00000 ст 


2 
2 2 2 2 š 





Unit = 5.20700 cm 
Νι = 2.82631 cm 
N> = 4.41895 cm 
AC-AB = 0.72362 cm 
AE GK 
AB BC - 0.00000 
АЕ-ВС 
АВ 
(АС-АВ) 
Jacas 
Is GK outside AE? = 1.00000 
X = 1.00000 





-GK = 0.00000 cm 


= 1.00000 


by hand. 


And since MC cannot 
figure this out, we finish it 


Given. 
W := 12 У:= 6 
X:= 10 7:- 8 


А Study In Placement 


Unit. 
091395C2 AB 
Given AE, CK, AC what is GH? 
Descriptions. 

Y 2 
СК:-- АС-- e СК 
z x AC 
АС.АЕ 
АВ := ВС := AC- AB 
AC + CM 
АЕ-ВС ск 
GK := = — 
АВ 2 


АВ - 0.719101 
СК - 0.66875 GH - 0.334375 


= 0 | GJ GH GK | 
° ° e. 





Definitions. | 
Y W | 
CK-7;-0 Ας-- А : , 
G ABCK AE A 
2 2 2 Unit = 1.00000 Ас = 0.00000 
x _ W -Z Е W/X = 1.20000 = 
CM- =0 AB- 2 2 = 279 GJ - 0.18785 
W.Z W^.z^.x^.Y W -12.00000 Ссн = 0.33438 
X - 10.00000 жима 
(2.22 у.х.22.х2.ү2) ¥/Z=0.75000 ^. -0.71910 
BC := μπε εν ТОЕ CREE Y = 6.00000 у 
x (w Z +X Y ) 2-8.00000 СК - 0.75000 
АЕ - 1.00000 
222 w.xz?^.x?y? AC = 1.20000 
ακ- — τρ == 0 (W2.Z2-W .X.Z2)+X2.Y2 
W.X.Z == -GH = 0.00000 
2.22 .w.x.z? . x? . Y? 
GH - ——__ = 0 


2.W-X.Z? 





Unit - 1.00000 
W/X - 0.34412 
W = 3.44118 

Х = 10.00000 
У/2 = 0.26022 
У = 2.08175 

Z = 8.00000 


(\№2.22-\ .X-Z22)* X?. Y? 


2.W.X.Z2 





Ag - 0.00000 
GJ - -0.16702 
GH - -0.22955 
GK - -0.45911 
AB = 0.63620 
CK - 0.26022 
AE - 1.00000 
AC - 0.34412 


-GH - 0.00000 


Unit. 
AB:- 1 
Alternate Method Square Root 
Given. 
N.—5 For any AK is AC the root of AB x AF? 
101495A Ji 
No = 4 
Descriptions. 
Ρ 


AF := Ny AK:= М2 BF := AF- AB 


BF 2 2 
В АО := АВ + BO КМ := АО AM := 4 AK + KM 








DJ:= ВО AJ: АМ Ар--/АУ2-р/2 = 
СК:- AD AC:= | CK? - AK? 

J/ AB. AF - AC = 0 

Definitions. 


AC- /N,-0 





2 








Given. 
Wiss = Alternate Method Square Root 
X := 20 Ζ. 6 
101495B Unit Е For апу АК is АС the root of AB х АЕ? 
Descriptions. BF:-1 τ 
W Y 
AB := x AF := АВ +1 AK := Ζ Unit - 1.00000 
W/X - 0.25000 
BF = 
ВО--- АО АВ + BO W - 5.00000 
2 X - 20.00000 | 
т = у + "ο... М/Х - 0.67286 
| W = 13.4571 
DJ := BO AJ := AM Z = 5.00000 2 
Ар :=./ AJ? - DJ? ΟΚ: AD AB = 0.25000 V dg A 
AC - 0.55902 Y - 1. 
Z - 5.00000 
C 2 AO - 0.75000 
АС := -/ СК -AK А/ АВ.АЕ-АС = О = 0. 
АЕ = 1.25000 = а 
Definitions AD - 1.32382 Bick 
| АЕ = 1.41510 АС = 1.06094 
W wix Y | АО = 1.17286 
аке с=п |. X =0 ыа шы АЕ = 1.67286 
АР = 1.12405 
Hoa =o ай бо πα. Wm. AE - 1.23024 
2 2.X 2.X JW ΠΧ 
ACT AC - 0.00000 

















АМ — = 
2.Х 2 
1 J/ 4.72. бт + x) +x2.(4.¥2 22) 
Di- 20 о 
2 2.Х.7, 
мах) + х?.ү? 
АО 0  CK- 
X-Z 
JW-(W-X)| W-(w+x) 
AG = ~— --------6.25 


J| w-22.(W +X) «χ2.Υ2 m 


X-Z 


Y and Z have wholly disappeared out of the results, therefore, it does not make any difference 
what value given, as long as some value is given. It is structures such as this, equations such as 
this, which proves that the perceptible is not guaranteed by the grammatical result of a single 
grammar, in short, it does not creat a thing. One must pair a logic with an analogic. 


Unit. 
AE:-1 
Given. 
М1 = 2 
102095A 
Descriptions. 
AE 2 2 
АВ := — BE := АЕ- AB ВЕ :=-/ AB. BE AF :=-/ АВ + BF 
Ny 
2 
EG 
АС := AF CE - AE- ΑΟ ЕС: СЕ DE - EU 
BD? 
BD := AE – (АВ + DE) -------1 AD:=AE-DE ОС := 4/ AD -DE 
( ) 4-(AB-DE) 
Definitions. 
1 Νι 1 
—— -AB-0 1---ВЕ-0 -ВЕ-0 
Ny 1 (81-84) 





4-/М1-5-81-2.812-1 


Ny 





—-DG=0 





Four Times The Square 


G А 





S 2 Сіуеп. 


X:= 4 
Y := 20 


Unit. 


102095B AE — 1 Four Times The Square 
Descriptions. 
X | 2 2 
AB := Y BE := ΑΕ - AB BF := ./ AB. BE AF := 4 АВ + BF 
EG? 
АС:- AF CE - AE -AC ЕС: CE DE - "АЕ 


ΒΡ := AE - (АВ + DE ΑΡ:-ΑΕ DE DG := / AD.DE 





πρ. 5 | 

AB.DE | 4.(AB.DE) | | 

AF - 0.447214 AD - 0.694427 A B c D E 
Unit = 1.00000 АВ = 0.20000 

Definitions. XY - 0.20000 AC Ξ 0.44721 
X - 4.00000 AD = 0.69443 

Y-X X.(Y- X) Y - 20.00000 
AB-—-0 PE c9 BF ------------ = 0 
СЕЗ" ЕКЕ c YY- yZ ο 
JY JY JY 
2 
қа-УҮ-УХ -0 DE х-/ж) О 
yx Y 
gp 2γπ(γτ-γπ) „ „жыш ο 


S 2 Unit. 











АС - 1 
Ñ A Modification Of The Square Root Figure, Gemini Roots 
Given. 
Ny := 5 On а given segment and from any point on that segment 
110195A construct a square and a segment that will divide that 
d № = 2 square by (N-1)/2 times. 
Descriptions. 4 y 
AE — AG EG — AE EF — AG AF — AE + EF Although the final equation is wholly correct, the write-up, itself, is pure garbage. I remember doing 
` 9 | ` 2 ‘Ny | this plate right once, but I по longer seem to have that write-up, so I did it again in the plate B. This 
errant write-up goes back at least as far as 2001. When I started to examine it, the faults it contains 
FG- EG- EF ЕМ- JV AF-FG GN -= | FN? + FG? GK — GN shortly after a few equations puzzles me. Maybe that is what happens when you work 12 hours a day, 
seven days a week for a long time. Well, I often get equations before I write them up, but rarely do so 
2 2 EG.EF AE badly on the write-up as this is. Or, the write-up could be the result of a complete lapse in sanity by 
EK = y ӨК -EG EO :- EK ОК = EO- EK DE — N yours truly. At any rate, it stops being correct after the definition of EO. After EO, it makes no sense 
2 at all. Not even on the graphic for this is D a mobile point!. The working point is C, not D. 
ро--,/ре2:во2 р/-ок-ро ср. PÉ DJ се. CD+DE о ea ае 


DO 


EO-DJ 3 — AL2 
= AC:= ΑΕ CE AJ:=./AC7+CJ? AL:=AJ АВ---- 
Ρο Αα 


2 2 GM 
CG:- AG- АС GJ-.CG + CJ GM := GJ DG:- ----- 


CJ 





BD := AG - (AB + DG) 


Definitions. 


Ni1-1 ./AB.DG - 
BD i 


2 





Given. 
W := 15 У:= 14 
X := 20 Z:- 20 


Unit. 
110195B АС := 1 
Descriptions. 
AG Y W 
AE := — F:- — АЕ: AE- EF АВ:= — 
2 4.2 X 


FG: AE+EF FN:=./AF-FG — AN - / FN? + AF? 
2 2 AE -EF 
ΑΚ: АМ ЕК:--/АК2-АЕ2 ЕО- 








EK 
OK := EO + EK ВС := AG – AB 
PQ - AG 
РО := 2.OK 50---- RJ := V (AB + SQ) -[PQ - (AB + SQ)] 
2 2 AJ? 
BJ:- RJ- EO АЈ.- JAB“+BJ“ 2 AM - AJ AG στη 


BC:- AB- AC Ар := AB- BC CD:- 2.BC DG - AG- AD 


AG 
_ _ JA AC. DG 
"s 2.EF М 2.857143 v - 0.928571 
CD 
N-1 N-1 ./AC-DG 
——— 0.928571  ——— --—— о 
2 2 CD 


0 


4-ЕЕ с 


1-2.EF \AC-DG Ἢ 
5 - 





М 


Ү W 
Unit - 1.00000 A - 0.00000 
ΑΕ - 0.32500 


W/X - 0.75000 
W - 15.00000 
X - 20.00000 
Y/Z = 0.70000 
Y = 14.00000 

Z - 20.00000 


AE - 0.50000 
AG - 1.00000 
EF - 0.17500 
AC Ξ 0.61030 
AB - 0.75000 
AD - 0.88970 


1-2ΕΕ ./AC.(AG-AD) 





4ΕΕ 


AD-AC 


A Modification Of The Square Root Figure, Gemini Roots 


- 0.00000 


On a given segment and from any point on that segment construct a 
square and a segment that will divide that square by (N-1)/2 times. 


S 2 


M, 





Definitions. 
1 Y (2-Z-Y) W Yi2-Z 

АЕ---0 EF-——-O0 АЕ-------0 АВ---0 FG — - 0 ЕМ- 
2 4.2 4.2 x 4.Z 


EO - 


RJ - 


"T. J Z. -z) (s w.v.z -x Y? 80.22) -Y/z-Y-|z? -v.z [ 16.W?.z (v -z) - 16 W.X.Z.(Y -Z) + x2. v? I 


AM - 


AC - 


BC - 


AD- 


2.2- Y X-W 2.2- Y 


Y 

— — — = OK- ————— — --0 G- —— = PQ- ——— ——— = 

4-/2-/2-Ү 4-/2-/2-Ү X 2-/2-/2-Ү 
24/Z.(X-2.W)-/Z-Y-X.(Y-2.2)|.|2/Z.(3.W-X) /Z-Y-X.(Y-2.Z) 





-0 
4.Х-,/(2-Ү).2 





27222 
4.Z“- Y 1/(2.2-Ү 2.2-Ү 2-Ү 
-о ақ-У2%-% ο Ag Y! bs εκ. VÍ о 
4:2 2.2 2.2 1/4-2 
2.2-Ү-2-/2-/2-Ү 
50- = 
4-/2-/2-Ү 





TT J/Z 4/Z-Y | 16-W?.z.(Y -z) -16-W.Xz.(Y-2) 2. Y? x Y. z? -v.z 


4.X/z/z-Y-|z?-v.z 








З 
8223. χ. 22 


0 








//74Ұ-2.8.м-ү.2-х.ү2-алу.22) -Y/z-Y-|z? -v.z / 16.W?.z (v -z) - 16.W.X.Z.(Y -Z) - x2. v? I 


В 
s.zZ?.x v-z)? 


0 





8/2) .ұ-2)2-./2.х.ү2Цү-2)-ү-/2-Ү-/22-ү.2.//х2.ү2;16.4.2(Ү-2)(4-х) I 
М EE а = 


8.x.z2 (v- z)? 





= 16. М? У 2-16 W?.2? - 16. W.X. Y.Z« 16. W.X.Z2 , x2 γ᾽. 


3 


8223. χ.Υ 22 


0 


3 


х.ү.22 "UT S 








J/Z-( - z) (x.v?.«s-w.v.z-s-w.z?) «v /z-v | z? -v.z-| 16-w? z.(v -z) -16.Ww-x z. (v -z) + x? v? I 


З 
8.Z2 x v-z)? 


= 0 





8 
Ре = 16.№2.22 16. W. X. Y.Z« 16. W.X.Z? . x2. Y? - x. v. z? -— о 
- = 


4.72?.х.(ү-7)2 


- J/Z-(Y -z).|8 (w.z? . x.v.z) -|x.y?.s.z.(w.v«x.z)||-v-/z-v-/z? Υ.7. 16.W.Z.(Y -z) (w - xj  x?.v? o 
σσ; ы ы ға нын Шын БЫРЫ 





s.zZ?.x v-z)? 
This is all a bit out of hand, maybe? 


Ν — N-2.857143 


N-1 - 0.928571 N-1 -/АС-ЮС б Jy AC. DG 
2 m ANE E E =) A 


- 0.928571 
2 CD CD 





Unit. 
АС:- 1 
Сіуеп. Alternate Method Gemini Roots 
Ny = 3 
110595A 
Descriptions. N5:- 5 
AG 
ΑΕ - E AR:- АЕ ҒО: АЕ FG:= AF 
AR AR AL.IM 
AL := — IM :- — АК- DO := IM 
Ny Ν2 AR 


AB:= AK БЕ: AF-AB FO: BF ОО:- FQ- FO 





(AG - 2-AB) -OQ 
NP = о _ NP-24K-0 Ср = АК 


ΡΕ-- AK  DF-FO?-po? ΑΡ: ΑΕ. ΡΕ 


AC:- AD-CD EG:= ЕС + DF- DE CE := NP 


Ni ./АС-ЕС 25 
2 CE ` 
Definitions. 


1 1 1 1 1 1 1 
AF-—-0 АВ---0 Е0О---0 ЕС---0 А,-----0 ІМ-----0 Ῥο------ο 
2 2 2 2 Ν Ν 




















2-51 2.82 2.N5 
1 1 1 1 
AK = = = = = = 
2 М1 No 2 М1 No 2-М1 Νο 2:Ν1 Νο 
Мі Ν2-1 Мі Ν2-1 i i 
BF - ————— = 0 FO - ——— = 0 OQ- ————--0 NP- -0 CE- Ξ0 
2.N,.N5 2.N,-N5 2.N4.N5 Nj N2 Nj N2 
2 2 2 
2 2 2 ΝΙΝ -JN Νο -NQ. -2:N,:N5+1-1 
~ Е 2:N,-N 
2-N4 N3 1 Νο 
EG — — г ео — = 1.5 — = 1.5 


2-81-82 2 СЕ 


2 


Unit. 

АВ:- 1 

Given. 

W:-8 У := 13 
7105998 X:-20 2-20 
Descriptions. 


BC:- АВ ΑΡ: - АВ ΕΤ: АВ BM:= АВ 


W Y AN.OR 
АС:- 2. AB ΑΝ = — OR -- — RS -- — I 
x Ζ ΕΤ 
ЕН := OR ΕΞ ОВ  GK- OR 
ВЈ - AB- RS ЈМ := RS 


НК: 2.7ҮМ ЕС: HK 


BF. 4 BJ?-rFJ? BG - BF+JM 


CG:- BC- Ва AG:- AC- Са AE - AG- EG 


Alternate Method Gemini Roots 


T 
т 





Unit - 1.00000 














AB XAR CO ο 
2.AN EG . 
Definitions. 
BC-1-0 AP-1-0 RT-1-0 BM-1=0 
W Y W.Y 
AC-2-0 AN-—=0 OR-—=0 RS-——-0O 
x Ζ XZ 
Y Y X.Z-W.Y 
ЕН---0 FJ-—=0 GK-—-0 BJ - ———— = 0 
Z Z Z XZ 
2 
\/(W-Y-X-Y-X-Z)-(W-Y+X-Y-X-Z) Jw 





Jw? y? -2.w.x yz -x?. Y? . x? z? ww. y. x z 
XZ i 


AG – 0 





W/X = 0.40000 | m 
W - 8.00000 | aw = 125000 
X - 20.00000 | 
Y/Z - 0.65000 | 
Y = 13.00000 | 
Z - 20.00000 
W.Y 2.W.Y 2.W.Y 
JM- — = 0 HK — - 0 = — 
2 y2 2 23 2.2 
Y^-2 W.xX.v:2-X Y зх 2 ^W Y са X Z-W.Y- w^ v?-2w x vz-x*v.x? z^ ς 
29 XZ 
X-Z 
2 Y? 2 y2 x272 
ap W У ανα X ικα ШҮҮ | иса х ы AB π΄, 
“а ЕС 2.W 2 AN 2.W ` 














Unit. 
AH:- 1 
Given. Method For Equals 
Ny := 5 Given AB find NP. 
120195A 
Descriptions. 
AH 
AE := > EH:= АЕ EP: АЕ ΑΡ:--/ 2.АЕ2 
АЕ 
AB:= що СЕЗ АВ СНО EH+CE СІ = 1/2-се? 
1 
CL АН ЕР-МР 
АМ:- MP := АР-АМ NP := 
CH AP 
Definitions. 
1 (81-1) i (81-1) i 
—'7——  -NP = 0 7———— -2.NP-O 
2 (81-1) (81%1) 
1 
AE-—-0 ЕН---0 ЕРЕС = 0 
уз 1 
ΑΡ-----0 АВ----0 —— 
2 2.N4 2.N4 
2N; М = Мазі 
1 J2-Ny 1+ 
\/2-(Ny - 1) N,-1 
MP NP = 
2.(Ny +1) 2-(Ny +1) 


1201958 
Descriptions. 


АН = 2.AE ЕН:- АЕ EP:= АЕ АР := y 2.AE? 


X 
_ CE: АВ CH- EH+CE CL:=./2-CE” 





AB 
Y 
СІ ΑΗ 
AM := 
CH 
Definitions. 


2 


ΜΡ.- АР 


ЕН-1-0 ЕР-1-0 


-АМ МР: 


АР 





ЕР-МР 


АН-2-0 AP-./2=0 


X X X+Y 
АВ---0 СЕ---0 CH- — 
Ү Υ 
2../2.Х Ү-Х).,/2 
АМ------0 yp- e. 
Χ ΕΥ Χ ΕΥ 


0 


-0 CL- 


/2.Х _ 
= 


0 


Method For Equals 
Given AB find NP. 


Unit - 1.00000 





XY - 0.40000 | 
= | Ү-Х 
= 500000 | — NP = 0.00000 
Y - 20.00000 | Y+X 
—— Cms 


Euler's Straight Line 


In all triangles the center of the circumscribed circle, the point of intersection 
of the medians, and the point of intersection of the altitudes are situated in this 
order in a straight line—the Euler line—and are spaced in such a manner that 
the altitude intersection is twice as far from the median intersection as the 
center of the circumscribed circle 15. 


Leonhard Euler (1707-1783) was one of the greatest and most 
fertile mathematicians of all time. His writings comprise 45 volumes 
and over 700 papers, most of them long ones, published in periodicals. 

The above theorem is among the results of the paper “Solutio 
facilis problematum quorundam geometricorum difficillimorum," 
which appeared in the journal Novi commentarii Academiae Petropolitanae 
(ad annum 1765). 

The following proof of the Euler theorem is distinguished by its 
great simplicity. 

In the triangle ABC let M be the midpoint of side AB, 5 the median 
intersection, which lies on CM, so that 


(1) SC = 2.SM, 


and U the center of the circle of circumscription, lying on the 
perpendicular bisector of AB. 
We extend US by SO so that 


(2) SO = 2.50, 


and join О о С. 

According to (1) and (2) the triangles MUS and COS are similar. 
Consequently, CO || MU, i.e., CO | AB, or expressed verbally, the line 
connecting the point O with a vertex of the triangle is perpendicular 
to the side of the triangle opposite the vertex; consequently, the 
connecting line is an altitude of the triangle. 

The three altitudes consequently pass through point 0. This is, therefore, 
the altitude intersection, and Euler's theorem is proved. 

Note. Our proof contains at the same time the solution to the 
interesting 


Euler's Straight Line 


120795A 


Dover republished this book in 1965. The only time I ever drew it up I was still using TommyCad. 
The graphic, on the following page, is not even appropriate for the figure. The proof is not valid at 
all. In a proof, one has to have their Lets, only be the given three lines of a triangle. 


Euler's Straight Line 

In all triangles the center of the circumscribed circle, the point of intersection 
of the medians, and the point of intersection of the altitudes are situated in this 
order in a straight line-the Euler line-and are spaced in such a manner that 

the altitude intersection is twice as far from the median intersection as the 
center of the circumscribed circle is. 


So, what is the so called proposition, which is not labled as 
such, try to say? What does the above statement mean? 


Let us take any triangle whatsoever and construct three points with it. 
One is the center of the circle which circumscribes it, point N, the 
second is perpendicular of each point to the segment opposite to it. 
These three will also converge at what is being called an altitude, point 





NP Ξ 7.64494. cm | 


СО = 2.75580 са М 


P. Next let us take the midpoint of each segment and form а segment | Өш s ΝΟ - 2.54831 cm 

with the opposite vertex point. These three will also construct one point, | dg | ш OP = 5.09663 cm 

O. These three points will be collinear, and if we take NP for the unit, — = 0.66667 NO 

ON will be 1/3rd of it, while OP the other 2/3rds. СЕ yp 0293933 
— - 0.33333 


OP 

wp = 9:66667 
This plate іп my releases has never been drawn up by me іп Sketchpad. It is 

still the origional grapic I did in TommyCad. So, in this revision I will correct 

that issue. 


The real problem that I see, is that every median is also cut in the same ratio, no different than the so 
called Euler's line as if Euler had anything what so ever to do than connent the dots. which is hardly a 
great feat for any so called mathematician, or anyone playing dots to begin with. The most obsurd thing 
which ego does for someone is incite them to simply rename a name in a particular grammar. 

If this is Euler's straight line, are the the rest of his lines crooked? 


Y (2 Unit. 


Scholia: 100 Great Problems of Elementary 


Gi Ρ 
рый à Mathematics H. Dorrie Problem 27 Euler's Line 
Side 1:- 2 Given three sides of a triangle, determine the length of the Euler line. 
Side 2 := Work the drawing from each of the sides. 
120795AR Side 3:- 4 
Descriptions. 
Side 1 Side 2 Side 3 
AC:- | Side 2 BC := | Side 3 AB:- Side 1 
Side 3 Side 1 Side 2 


TRIANGLE - (Side 1 + Side 2 > Side 3). (Side 1 + Side З > Side 2) (Side 2 + Side З > Side 1) TRIANGLE = 1 








2 2 
АЕ- шш Ak; := АС Bls - BC Ais := (аю) Bhs := (вів) 
5772 ó = ALG ὃ BUS AI: AB; δ AB; 
f "EN а” 2 01532 
Ah; := ΑΒρ- Bhs біз - Аһ – Aij Ajs:= Аі; + a Сіз:- (ACs) = (Aja) 


BC BC;.BE 
BCs ας... BCs BEs 
2 Ві 


(ға. Bjo- fgs ‚ | 2 2 | АС; 
Ugs := "СУ Сів ,0 BU; := if Ugs , ./ (Ugs) + (Ве) , со АМ; := E 


Aj: АМ; 
АС; 


ВЕ 5 := AE; Bj - AB – Ај Bgs5:= fg5:- ВЕ - Ве; 





АСС - BGG;:- АВ;-АСб; GGMs:-= J (AM)? - (AGG;)? 
2:ΒΝΙδ BGG; BS; бё сеМ$.В5$ 


вм, := ү/(ссму)?+(всс;)2^_ Ββὲ-- BM; ё: ВМ; 








AG5:= ΑΒ5-Βα5 А5;-./(А6;)2:(65;)2 М55:- ВМ, -В55 Αὖς-- BU; 


MU;:- J/(AU;)? -(AMj)? Ае: = С. + AME. 








The following sequence is from O6 07 93.MCD. In that paper I treated it аз а 
problem between two triangles, which it is. One can restate it as finding the 
fourth side of a quadrilateral by pulling up a line. 


Ses := (Ass)? - (Aes)? Mm; :- беҙ 
Um; := if| AC; < | (BCs)? + (ABs)? , МОБ - Mms , MU; + Mm; SU; :- «| (От) + (Sm;)? 


Due to the way in which certain lines lay, the above 
switch was needed. 


eM; := Δες -АМ;5  Smg:- еМ; 


UO; := 3.805 


Definitions. 


Is this a TRIANGLE - 1 ? Now if you are 


wondering why thumbs up means that things 
are a go, or okay, think about it. 
































0.333333 























505 = UO; = АО = 
1.021981 3.065942 2.065591 
1.021981 3.065942 2.065591 
1.021981 3.065942 2.065591 
50; 
σος ` 

0.333333 
0.333333 





Y (2 Unit. 


Given. 
AB :- 10.49867 
ВС:- 9.21723 


АС:- 3.47398 


Euler's Straight Line 


Scholia: 100 Great Problems of Elementary 
Mathematics H. Dorrie Problem 27 Euler's Line 


Work the drawing from each of the sides. 




















120795B 
Descriptions. 
AB АВ.АС.ВС 
Rp Αθε------------------------------ 
2 (/АВ-АС-ВС-/АС:ВС-АВБ./АВ-АС:ВС-/АВ-АС-БС 
AB? + АС? - BC” \/2-АС2 - AB? + 2. Bc? | 2-AB? - Bc? + 2.АС2 
Ὁ о so s. A E ue 
2.AB 2 2 
2 2 2 
| 2. BC — AC^ + 2. AB AC AD CD 
BF:--— — _ ^^ .  pE:- — DP: —  EP:--— ΑΡ: AD+DP 
2 2 2 2 
EP-AD CD AD.DH AJ.DH 
DH = —=3 DN:=——— №: ВЈ := AB - AJ 
AP DH CD CD 
2 2 CJ.DH 2 2 
CJ-4BC"-BJ^ нв = —p DR:- DN- ΝΑ DO-:=,/ AO^- AD 


2 2 DR.HR 
НО := {ү (HR + DO) + DR AR: AD-DR JR:=AR-AJ RS:= — 


DO + HR 


НО-НР HS.JS GO 
= JS:=JR+RS GS- 
DO + HR RS HO 





HS 


AO - 5.364458 
AJ - 1.778 

CD = 4.577927 
AE = 6.317117 


BF = 9.724843 
DE = 1.73699 

DP = 2.624668 
HR = 0.994834 


EP = 2.288963 
DH = 1.525976 
CJ = 2.984502 


DN = 1.749778 JS = 2.862322 


Definitions. 


AB АВ-АС-ВС 
AD- — = 0 


AQ - ————————— ————À -- ϱ 
2 V AB + AC + BC 4/ AC + BC - AB 4/ AB — AC + BC 4/ AB + AC - BC 








OS := HO- HS GO := GS+0S ——=3 


NR = 0.592667 GS = 5.931605 
RS = 0.548099 OS = 1.262059 
HS = 1.135829 GO = 7.193663 


AB? + AC? - BC 
2.AB 


AJ - 





| 2-Ac? - AB? + 2. Bc? | 2-AB? - Bc? + 2.Ac? 
-----η------ο AE. — —-0  BF- x 


CD - 


|2.Bc?-Ac?.2.AB? - 


AB - 10.49867 cm 
AC Ξ 3.47398 cm 
BC = 9.21723 cm 
AO - 5.36446 cm 
AJ Ξ 1.77800 cm 
CD Ξ 4.57792 cm 
AE = 6.31712 cm 
BF Ξ 9.72484 cm 
DE - 1.73699 cm 
DP - 2.62467 cm 
HR - 0.99483 cm 


2 
=0 
АС _ 
ο ВЕ 


Given three sides of а triangle, determine the length of the Euler line. 


In this write up, I will use equations from previous versions of the DQ. 062793, 010893. 





EP - 2.28896 cm 
DH - 1.52597 cm 
CJ Ξ 2.98450 cm 
DN Ξ 1.74978 cm 
NR Ξ 0.59267 cm 
RS - 0.54810 cm 
HS - 1.13583 cm 
JS Ξ 2.86232 cm 
GS - 5.93160 cm 
OS - 1.26206 cm 
GO = 7.19366 cm 












ΑΒ \/2-АС? - AB? + 2.вс2 3-AB а.с? - AB? + 2.вс2 
ОО ЕРр-\2 — — ϱ АО рн-\277 27 ο 
4 4 4 6 
2 „2 2 AB? - AC? + gc? AB (BC – AC) (AC + BC) 
wg. АВ *AC -BC о  BJ-^ — “ο DN- =O DR-—— =0 
чс 2.АВ 6 
(АВ + АС БС) (АВ- АС: ВС) (АС -АВ+ВС) (АВ+АС+ВС)_ ,, 3.AB? + AC? - BC? E 
2.AB i 6-АВ i 





(AB + AC - BC) (АВ - AC + BC) (AC - АВ + ВС) (AB+AC+BC) ` 6 
6.АВ ü 





πο АВ? - aB*.ac? - AB. BC? - AB?.AC*+3-AB?-AC?.BC?- AB?.BC* + ACÓ - AC^. BC? - AC?.Bc ^ + BcÓ _ о 
(АВ + AC - BC) (AC - AB + BC) (AB + AC + ВС).(9-АВ—9-АС + 9.BC) 





T (ВС АС) (АС +ВС)_ ο ES (AB + AC - BC) (АВ - АС + BC) (AC - AB + BC) (AB + AC + BC) (AC + BC) (ВС - AC) D 
3-AB B i i 


6-AB.| 3-AB^ — 3-AB?.AC? _ 3.AB?. BC? + (AB + AC BC) (AB — AC + BC) (AC — AB + BC) (AB + AC + BO) | 





AB + AC — BC) (AB — AC + BC) (AC — AB + BC) (АВ + AC + BC) --/ ABS _ AB^. AC? — AB^. BC? — AB2. AC? + 3. AB? . AC? BC АВ? BC + ACÓ _ АС“ .ВС2 _ АС2.ВС“ + ποῦ 
( Т. E Т ГІ P 











HS 

|3-AB^ - 3 AB?.AC? 3. AB?. BC? + (AB + AC — BC) (АВ AC + BC) (AC АВ + BC) (AB + AC + BC) | (AB + AC BC) (AC АВ + BC) (AB + AC + BC) (9-АВ -9-AC + 9-BCJ 
" (BC — AC) (АС + BC) (AB? _ Ac? + Bc?) (AB? + Ac? - Bc?) 25 59 AB (AB? _ Ac? _ BC?) » 

2.AB-(2.AB* (АВ? АС? - AB2. Bc? _ ACÎ + 2. AC? Bc? c^) 2. / (AB + АС + BC) (AB - AC + BC) (АВ + AC - BC) (AC - AB + BC) 
EE з (AB? + АС? — Bc?) (AB? — Ac? + Bc?) ./ ABS — AB^. AC?  АВ*.ВС?  AB?.AC^ + з-АВ2.АС2.вс2 — AB2.BC* + Асб - AC*. BC? - Ас2.вс® + ποῦ m 





V (AB + AC - BC) (AC АВ + ВС) (AB + AC + ВС) (9-AB—9-AC+9-BC)-(2-AB*  AB?.AC? АВ? .BC? - AC^ + 2.AC?.Bc? pc) 





- з. ABS  AB^.Ac? - AB^.BC? - AB?.AC^ + з.АВ2.АС2.ВС2 — AB2.BC* + ACÓ - AC^. BC? - Ас2.вс® + BC® AB? (AB? - Ac? ВС?) m 


18-AB2.AC? — 9.AB^ + 18.AB2. BC? - 9.AC* + 18.АС2.ВС2  9.Bc^.(2.AB^ - AB2.AC? - AB?-BC? - AC + 2. AC? BC? ВС“) 








Ec АВ? - AB. AC? - AB^. BC? - AB? AC^ + 3. AB? AC?. BC? - AB?.BC* + ACÓ - AC^. BC? - AC?. Bc ^ + BcÓ _ И 


2.АВ2.АС2 — АВ“ + 2.АВ2.ВС2 АС“ + 2.АС2.ВС2 - Bc* 





Сіуеп. 
0-6 Y—-3 | | . Given three sides of a triangle, determine the length of 
. U Euler's Straight Line the Euler line. Work the drawing from each of the sides. 


Х:-20 27—13 


Unit. Scholia: 100 Great Problems of Elementary 2 d о x errr Hom previous 
; ; Я 











Υ Mathematics Н. Dorrie Problem 27 Euler's Line 
120795C AB := Е 
Descriptions. 
aA = a see 2 см2 т 2 см2 

ΑΗ 2 ВМ = АВ-АМ CM = = АС := 4 AM + CM ВС := 4 BM + CM 

АВ АВ.АС.ВС 
AD: — Аб 

2 V AB + AC + BC 4/ AC + ВС-АВ.\/АВ-АС-ВС.\/АВ+АС-ВС 

AB? + AC? βοΐ V 2-Ac? - AB? + 2. Bc? V 2-AB? - Bc? + 2.АС2 
AM = —— ΓΕ CD = ———————— AE = ——— — 
з 2-АВ 2 2 

2 2 2 

(/2-вс —AC -2.AB AC AD CD 

BF = ——— DE := — DR := — ER := — AR := AD+ DR 
2 2 2 2 

ER-AD CD AD .рн АМ ΡΗ 

DH:- ——— — = 3 DN:- ——— NP:= ———— ВМ := AB- AM 
AR DH CD CD т 

CM.DH 2 2 

HP - ου DP := DN- NP DO:-4/AO -AD 





2 2 DP.HP 
НО := {ү (HP + DO) + DP AP := AD — DP JP:- ΑΡ ΑΝ PJ := ——— 








DO + HP Unit = 1.00000 AC - 0.37849 
НО-НР HJ.MJ GO = 5 
HJ- ———— MJ-JP-PJ GJ- ———- OJ: HO-HJ 3GO-GJ«OJ -—-3 W/X = 0.30000 BC = 0.82566 
DO + HP PJ HO W - 6.00000 AO = 0.52084 
—Á X - 20.00000 GO = 0.78518 
Definitions. Y/Z = 0.23077 
J| w?.z? + x?. y? J| w?.22 . x?.y? 2 x?.y.z . x? z? 1 Y - 3.00000 
АС------------0 ВС-------:2%С%---:----::--:-.:---:-:---0 AD-—-0 Z = 13.00000 
XZ X-Z 2 





J| w?.z? + x?.y? | w?.22 . x?. v? 2х2ү2,х2 22 





w?.22.x?.y? . 
+ -2.X?. Y .z x? .z? 






































ΑΜ. ο /4.м2.22,4.х2.ү2 4.х2у2,х2.22 J| w?.z? + x?.y?.2.x? .y.z. x? z? | w?.z? .x?.y? 4.х2у 2,4 x? z? 
Ζ Gp. АШ во 
2.x.Z 2.x.Z 2.x.Z 
J| w?.z? + x?. y? \/ 4-w?.z? 4. x?.y? 4. x? у z х2.22 3 /4м2.22,4.х2.ү2 4. x? у z х2.22 
DE--—— .— ————-0 ЕВ ——— ------- - ϱ απ---ο pi 2 — т =0 
2..2 4.Х.2 4 6.Х.2 
Υ Z-Y 1 [/π2.22,χ2γ2 -2.x2.v.z «x?.z2 «| w?.z2 x? v?) (| w?.22 . x2. Y? вс.) 
рЕ-1-0  NP-—7-0 ВМ-----0 DN---0 о 
k 6.x2.z 
w Y+Z W 
CM-—-0 AP- -0 HP-——-0 
X 3-2 3.Χ 
HO май + 10-w?.x?.v?.2? 10. w? x? .y.z? + w?.x?.2* o xt v 14.χ7.γ7.2,ο.Χ7.γ2.22 5 
6-W.X.z? 
Z-2.Y w?.z.(z 2.Υ) 
Jp-“ -0 PJ-- 7 
3.2 2 | 


з (w?.22.a.x?. Y? a x?. YZ 





= W. w*.z^ «10. w?.x?.y?.z? 1о.зу2.х2.ү.29 +зу2.х2.2%-+9.х®.ү®-1в.х®.үЗ.2+9.х®.ү2.2? " 


зх (a.x?.v.z-a.x?. y? ч2.22) 


x? v (2. v? a.v. zz?) 
2 -0 DO 


x?.v.z- w?.z? . x?. y? 
z (w?.22.3.x?. Y? a. x? v z) 2.W.x .z2 


MJ - - = 0 





2 ү222 10 w2.x2 y 25  w2 x2 1 o xt y 1 118. x 1y3 Z . 9.x ^. 2. Z? 3 





gy XX (Y 2) A w^.z^ «10. w?.x 


w.z? (42.22 .3.x?.y? з.х2.ү.2) 





ο; («2.22,х2.ү2 χ2γ 2). | w^.z* + 10-w?.x?.v?.z? 10.2. χ2γ.χ3,ῃ2.χ2.25 ο x^. v* 18 x* ү3.2.9.х4 y? z? 


2.w.x.z? (w?.2? .3.x?. Y? 9. x? v z) 





EC | w^.z^ + 10-w?.x?.v?.2? 10. w?.x?.y.z? . w?.x?.2* .9.x^ y^ 18-х Y? .z ox Υ2.22 А 
2.W.X.z? 


у Descartes gives a figure for solving 2 2 = az + b 2 which should have 


2 been stated as z 2 = 2 az + b 2, generalize the figure. Descartes' figure was 
given only when n = 2. In this form, it is an equation of two givens and one 
unknown, generalized it as three givens and solves for three unknowns. 
Attempt to eliminate two of the unknowns as a function of the three givens. 


121695 Given a, n and b for the equation z ? - 
n az * b 2 + cd find 2, c, and d. 


Descriptions. 2 


a 
AD:-n.a BE = уа? «b^ BC:- ες 
BE-BC  CF- /BC.CE 
AD 
ға--- CG = J FG? - cr? 


CE 


AG 


FG AC := AG+ CG 


BG := CG- BC DG := FG 


BD := DG - BG АВ := AG BG 


АЕ = АВ + BE ОЕ := ВЕ - BD 


p? 

DH:- — £ODI:= AE HI:= DI- DH 
DE 

z:= AE 2 - 12.621556 

ο:- DE с = 0.621556 

а := НІ а - 6.18609 


25 ng ο Ξ0 


Сіуеп. 





n=3 place values 
a=4 here: 


b=2 


Expressing с and d іп terms of the givens does not really look 
esthetically pleasing. 


The symbolic 








fe (_ „2 22. |. 2.2.2.2 A. 2) processor could not 
с- c ο κ a? «b? ο ο 4.02) -(0 reduce cd directly so І 
2 a^ +52 had to do it in terms 


of the equation by 
resolving z. 





‚_1 (аа уа? +b? an2a? cn? 87 2.62] ET 
4 αν I 





2 [2.α. /n2.a2 2.52 42.52) 




















ο ο. р:= аЬ. 
2 2 
Е +b | 
(-4/-р-0 
2 2 2 (a.a - /n2.a2 2524-2) 
z — n.a:.z+b +|-а5 .——— — —— —5——————|[20 
2 2 
Е +b | 
Solve for 2 below. 
1 1 пд аб + 2.2.52 4.22.52 4. 5 14.2.2. |/ n2.a2 + n2.2 4.9? 
2 $ а? +ъ? 
1 1 пд аб + п2.а2-ъ2 4 ад ъ2 + а4-ъ®- 4-а-ъ2.п2.а2 + пдь2-4.52 
2 2 2 


а -ь2 


121595 
Descriptions. 


Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated by D. 
Eugene and M. Latham 


п 

23 = а2- b? 
The problem is given for the solution of z 
when a and К аге EUM _ Working the problem 
backward, z^ b? = az one can see 


constants in the Erur for solving when only 
a and b are given. 


b := 2.12 z:= 1.41 ο-- — 
Finding a is just a matter of expressing b in 


terms of cz, and a becomes 2 + c. 
а:= 2-с 





We find that this с has another relation to 2, 
for it holds a proportion to it in the given 


C 
equation. 
15 У Descartes and other mathematicians 
(ec 11796357 10: NM | speak as if we have two different 


values for z, however, I see quite 


(с2 ка —[(2+с)-с] = 1.776357х10 15 plainly that we have а z and a с that 
was found. The unique name of the 
(с2 т ь2) ΕΤ symbols in context are thus 
preserved. 
(2? +ъ2) -(z-c):z-O 
b? z^ 
(2? +b?) _(с.2) - 22-0 


One can also see that working the figure іп a straight forward manner, imaginary 
situations are not possible, 


Nt Mab К E 


The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one 
can divide a square by a line. This is the law of 
tautology, which holds for all mathematics. It will 
also be noted that Descartes claims to be working with 
a quadratic equation, and his solution is indeed for 
one, however he states it as a quadratic deficient by a 
rectangle, deficient in fact by az. The authors of the 
notes make the same mistake. 








2 


Unit. 

EF:- 1 

Given, Delian Solution in Every Right Angle 

N:= 2 
122095A This plate is derived from the fact that for any EJ taken as a square, divided by 
Descriptions. EF, the answer is AE. And in every case, the small circle OH has a relationship 


EJ? 
EJ:= EF.N АЕ .– —— 
EF 





to the circle EJ. This is another plate on geometric progression. 


AF :- АЕ + EF 











AF 
AB:= > BF:=AB BE:-BF-EF BH:= BE 
2 2 BE -BH 
BJ-4EJ?.BE? BD-=———— BG:=BD 
BJ 
ВЕ -BG 
BC := GH := BH-BG DE - ВЕ -BD 
BJ 
HO:-DE EG,:=.\/BE*-BG* GJ:= BJ-BG 
EG 
EG, - 4 EJ? - GJ? SH d uL" EJ - 1.708 in. 
2 HO ЕС» ЕЕ - 0.992 іп. 
АЕ - 2.943 іп. 
1 1 
3 3 ЕЈ? AE = 0.000 in 
(вс? вк) -вр-о (вс.вғ2) -ве-0 τ 
Definitions. 
з 2 м2 +1 м2 +1 (N 1)-(N + 1) 
EJ-N-0 АЕ-М2-0 АҒ-(М2:1)-0 AB- -0 BF-—,—-0 BE-—— -ο 
2 2 
(N - 1)-(N 1) (н2.1) (N- 1)2.(N + 1)2 ge. ως ШЫ... Жет” 
BH--—— ————--0 BJ- -0 BD-— — =o и ЕЛШЕ 
2 2.(N +1) | * 


 (N-130N.1 


_(N-1)(N+1) 5 


Τα Ὁ 


ς = 0 с О 
E 2 (n? .1)* й N7+1 шщ к2:1 й к2:1 
ЕС (9-м) = 0 αυ - 2 ν΄ -о gg, ЕЁ 1811 ο 
š (w2 +1) N741 В (х2 +1) 








Given, Delian Solution in Every Right Angle 
X:= 7 
Ү:- 20 This plate is derived from the fact that for апу EJ taken as а square, divided by ЕЕ, the 
answer is AE. And in every case, the small circle OH has a relationship to the circle EJ. 
122095B 
Descriptions. 
X EJ? 
AF:-2 ЕЕ-- EJ:-4/EF.((AF-EF) АЕ--- 
Ү ЕЕ L 
AF 
AB:--,. BF:-AB BE:=BF-EF 7AN 
2 2 BE -BH 
BH := BE BJ := 4/ ЕЈ + BE BD:- ———— 
BJ 
BE -BG 
BG:- BD BC- BJ GH := BH- BG DE := BE- BD 
HO:- DE EG} := ү BE?-BG^  GJ- BJ- BG 
m 1: 5 B E D С ‚ В А 
з 5 GH EG, Unit = 1.00000 | 
ЕС» - EJ -GJ HO - EG. -1 XY - 0.35000 | 
2 X = 7.00000 | 
1 1 Υ - 20.00000 | 
3 3 .---------- --------------------- o 


(вс? вв) -вр-о (Bc. Br?) -ве-о 


Definitions. 
Χ.(2Υ-Χ) 2.Y-X 
AF-2-0 EF-—-0O EJ 0 АЕ Y - 0 
2 2 
Y-X (X - Y) (X - Y) 
BH - —— - 0 BJ-4/1-0 BD 0 BG 5 
Υ Υ 
X.(Y-X) X.(Y-X) VX- (2. Y - X). (Y - X) 
DE - —— — = 0 HO - ———— = 0 EG, -—— = 
2 2 2 
Y Y Y 


(Ух)? 


_X(2-¥-X) ς ка, _ УХ УХУ) . 


Y-X 


AB-1-0 BF-1-0 ВЕ у -0 


X.(Y-X) 
-0 ваного - 


о 
ү? y? 


PES 


Descriptions. 
AD:- АВ-М AC:=./ АВ.Ар 


ВС:- BD- CD CF:= BC.CD 





DF -BD DK.BC 
DK = K := 
cD BD 
Definitions. 
DK (Ν-1) 
Ек (/N-1) - 
AD-N-O AC-./N=0 
1 
вс-(/%-1)-0 


pr- VENN o gx УНУН (VN -1) 
N 


VN e NN - 1) 


HK — —————— r -0 


VN-(VN +1) 





JK- 


Unit. 
АВ = 1 


Given. 
N:= 7 


BD:- AD- ΑΒ CD:=AD-AC 


DF := ./ CF? + cp? 


FK.FK HK.HK 
K := JK := 
DK FK 








DK N^-2.N«1 ` 
HK N-2./N+1 


BD-(N-1-0 cD-(N-,/N) = 


- 0 


м 


ДАЛЯ 
ум. GN а)" 


= 0 


Pascal's Triangle With Exponential Division 


Plate A1 





cr- N * (./N- 1) -о ре- ΥΝ.(ΥΝ. 1) (JN «1) - o 














Given 
X-3 Y-20 
X Y 
122195A2 ο. 
Descriptions. 
AD:-AB.N AC-4/AB.AD BD: AD-AB CD - ΑΡ. Ας 
BC: BD-CD CF-4/BC.CD  DF--cr^.cp? 
DF.BD DK.BC FK.FK HK.HK 
ОК := ЕК -- K:- К := 
CD BD DK FK 
Definitions. 
DK (4-) | DK N^-2N:1 | 
FK (/N-1 НК N-2./N+1 ` 
ΑΡ 1-0 ιο УХ ο вр ЇХ -o ου. УУ-УХ _ 
VY Y уз 
2 
2 
pc EG Y κ cp XX ака P 
ү“ 
or παπα 0 pp (У-У GU VY) уа, 
8 5 
ү“ ү“ 
m УХ(МҮ-Ух) \/ух+уү) α 
5 
v^ (/x « Jv) 
x(/v - /х) (/ж/ұ-/ж) 
HE-— уле 9 JK -0 
5 5 3 
4 4 


Pascal's Triangle With Exponential Division 


Plate A2 

















| с р 
| Unit = 1.00000 ВС = 0.23730 FK = 0.27950 | 
| xY = 0.15000 CF =0.38130 HK =0.07803 | 
| X = 3.00000 ОЕ = 0.72166 JK = 0.02178 | 
| Y = 20.00000 DK - 1.00116 | 
EE хя 1 
х./ү-/х 
EWS) ες = 0.00000 ЖЄ е 
Χ.(/Υ-/Χ)./ /X+/Y 
| 8 — FE = 0.00000 
X Y-2.X-JY 9X? 4. 
Gea κ ος - 0.00000 T e ) 
= Χ(Υ-Χ 
Y* — HK = 0.00000 
x+/Y (Jv-/X 4, 
Y^ —— = 0.00000 

Y-/X)-(/X+/Y)--/ /X+/Y y+(/x+/¥)2 

«ΡΩΣ ΡΑΕ атта ыр 
y^ 


Unit. 
ΑΒ... 1 Pascal's Triangle With Exponential Division 
Given. Plate B1 

122195B1 Nee 


Descriptions. 


— 


AF: М BF:-AF-AB AE:=./ AB-AF 


BE - AE ΑΒ BH := BE 








ВЕ.ВН BD.BG 
BD:- —- ВС: ВЮ ВС: 
BF BE 
Definitions. 
2 3 2 
BF (N-1 ` BF N'-2.N«1 0 BF N'-8.NU«3.N-1 — 
BE (/N-1) BD М-2-/%-1 BC 


AF-N-O БЕ-(М-1)-0 AE-./N=0 

















Сіуеп. 
X-3 Ү-15 Pascal's Triangle With Exponential Division 
x y Plate B2 
AB: > N:= — 
122195B2 Y X 
Descriptions. 
AF:- АВМ BF:= AF-AB АЕ = \/ AB-AF 
BE = AE- АВ ВН: BE 
BE ΒΗ BD -BG 
BD := BG:= BD BC:= 
BF BE 
ВЕ (М-1 ϱ BF N?-2.N+1 BF N°-3.N7+3-N-1 | 
BE Е — — — — v z —  — —— = 
(VN 1) BD N-2-/N-1 BC 3 А! BC D E | 
м2 3.N+3../N-1 ' Unit = 1.00000 BF-0.80000 Вр = 0.07639 | 
км |XY-0.20000 АЕ =0.44721 BG = 0.07639 | 
Definitions. 'Х=3.00000 ВЕ =0.24721 ВС = 0.02361 | 
'У=15.00000 BH = 0.24721 | 
Y-X x | | 
AF-1-0  ВЕ-- 2-0 де _ УХ ο ο... у й 
Ү JY 
ХХ вр = 0.00000 
ух (VY - /x) /x-(./¥-/x) ы x(/v-/x) | 
ΒΕ — -0 о вно -- 0 JZ ο a 
Υ Υ ——.AE = 0.00000 
ve x(v-/x) BD - 0.00000 
BD x (/v- x) 0 BG- x (/v- x) E ἀπο) - 0.24721 Y(/x«Jv) 
ү.(/ж--/т) Y /x +,/¥) Ες.) TUER -BG - 0.00000 
+——\_—+—/ в = 0.00000 үс Tun 
3 хз /у /х 
x -(.,/y-./x (JY- --------------Βς = 0.00000 
вс X) ЫҮ- ух) ο πο ы o.0000 тегү 
Y /x +-/ү) 
BF (γγυ о BF ΧΙΥΙ2ΥΧΝΥ 0 BF x'-ax^v.sxy!-y? ο 
------ —| ------ + = —————— = ———-——-———_= 
BE (/ҡ вр x BC 3 


2 
x?. х+зт-х Τὶ -8 /X-/Y 


2 








Unit. 
AB:- 1 Pascal's Triangle With Exponential Division 
Given, Plate C1 
122195C1 M= | 
Descriptions. i 
"TI 
Аа:= М BG:= AG- AB AF - (AB-AG | 
BJ.BF 
ВЕ = AF- AB ВУ:- ВЕ BE - 
BG 
ВН BE 
ВН:= BE BC:= ———— 
BF 
Definitions. 
ва N-1 _ BG ΝΖ 2.N+1 о 
а ана. 
м“ 1 м‹2/ ον 44/31 





AG-N-0  BG-(N-1)-0 ar (һ3)” -0 











Сіуеп. 
X=3 Ү=17 Pascal's Triangle With Exponential Division 
x Y 
AB := Y М:- х Plate C2 
122195C2 
Descriptions. i 
3,4 
AG:- АВ-М ВС: AG- AB ΑΕ - (АВ.АС | ВЕ := AF- AB 
BJ.BF BH. BE 
BJ:= BF BE - BH := BE BC:- ——— 
BG BF 
ва N-1 _ BG N?-2.N«1 : 
Tau іы 
N^-1 м‹2/ ον 11 
3 2 Β | 
BG N -SN «S N-1 А | 
— - — ->-:-5---0 Unit = 1.00000 BG = 0.82353 ВЕ = 0.27014 | 
ВС 9 3 3 _ | 
В B В ХУ - 0.17647 AF - 064814 ВН = 0.27014 | 
N'^-3.N^^^ +3-N 1 X = 3.00000 ВЕ = 0.47167 ВС = 0.15472 | 
Y - 17.00000 BJ - 0.47167 | 
саз Бам ο Rc ο εναν κ ο ο ου ντ ου СЕ 
Definitions. Е ( h а 1 112 
Y-X PES ЗЕ 
— ва = x-(/y-/x). y*x«)( x+/¥ See) 
1 у "BG = 0.00000 yx Gv-/x) À as ая 
Y-X X T хт зано) 
АС-1-0 Bus cs AF — Y -0 у ΑΕ = 0.00000 1 1 1 1\2 
1 1 1 1 1 os os -Х4 £ ντ) ВЕ - 0.00000 
1(1 1 1 1 τος 3) ( І i) ΠΝ 
= = ------------------------------ = 0.47167 Y(Y-X)ÀX ^ «Y ^ 
= KY? ax ae ev ЗУ А ы ( 1 n | y 
— = 1 1 1 1 1 | fem ες 
= Ec = = ; - τα σα J. 4.y 4 
Y x4 (5х5) αμα" gx) muse GU ЕСЕ ἡ... -BH = 0.00000 
с CR E i 


LE 
нс 4+у4 ) 
1 


З 2 :)( = 4) 8 1 192 1 8 
απ λατ АА ех yt) aa ooo xe (vex?) (аку) 
* р пт 152 
ү ук+ (а) (я) 





BJ – = 0 -ВС = 0.00000 


1 1 1 1 1 
ж у ок ey ey 
Y 


2 





BE- 
= = 
ШЕКЕ 
ta x) 1 
вн. XY - x) AY х) Ax. Y«x* v^ 
1 1 
КЕНЕ 
ДЕКОР; 
gc. Eo Xa -x* Χονγκ v^) κ 


1 2 
E Y(/x«v) 


1 
x^. 


BG (γκ: МЕЛС 


ВЕ 1 1 1 
r y. x v^ 


i" 


μα μὲ vs] xy 


ВЕ 





ЕЕ. 


1 1 3 
μα (уху)? Қау 
ox satt) 


= 0 


= 0 


ων ην" κα. nat 


1 


Ж τα 
le. 


JY-X^.Y 


JY«x".Y 


3i 


1 


1 


3i 
| 


= 0 


= 0 


B 


Unit = 1.00000 BG = 0.82353 ВЕ = 0.27014 
XY - 0.17647 AF = 0.64814 ВН = 0.27014 
X - 3.00000 ВЕ = 0.47167 ВС = 0.15472 
Y = 17.00000 BJ = 0.47167 
х 
Ү-Х 
-BG = 0.00000 
1 
Ха 
— ".AF = 0.00000 
Y 
(жє x) (ж +./Ү+Х 4 a) 
pus - 0.47167 
з Соати), - 0.00000 
(у x) (ж +_/У+х4 Gea) 
SER eT у = 0.00000 


x* (vas) (ахау) 





1 


Y-(Y-X)- (m 1) 
У.(У-Х). το ы) 
Ү-<Ү-Х)- iC. ux) 


PETER: 


y 


2 


πο СРО σος 


2 


e o x ) Cn ien 


- 0.27014 


-BE - 0.00000 


-BH - 0.00000 


-BC - 0.00000 





Unit. 

АС := 1 

Given. 

N,:=9 CE-N, 
122995A Given AC and CE find BC. 
Descriptions. 

|. 2 2 AC. AC 
АЕ :=-/ AC + СЕ AD - 
AE 
AD? 
AB := "АС BC:- AC- AB BD:- /AB.BC 


cp-/pgc?.pp?  DE:=AE-AD 





Definitions. 

2 

N1 N1 1 
BC- 2 -0 BD- ^ - 0 АВ- - 0 
М1 +1 М1 +1 М1 +1 
2 

1 М1 

AD - - 0 ΡΕ - - 0 


> „2 
Сіуеп. 


X: 7 СЕ:Х 
Υ 11 АС:- Y 





122995В Given AC and CE find BC. 
Descriptions. 
2 2 AC. AC 
AE:-JAC + СЕ” ΑΡ - 
AE 
AD? 
AB -- "AC BC:- AC- AB BD - \/ AB-BC 


ср__/вс?. во?  DE:=AE-AD 


Definitions. 





Y 2 

= = X Y 
* Χ΄ ΕΥ | | 
х.ү2 m | Unit = 1.00000 | | 
Βρ----..-ϱ Ср--------0 | XY = 0.63636 | | 
x^. y? х2;ү2 | X = 7.00000 | | 
| Y = 11.00000 | | 
рЕ--------0 x 1 


The Delian Quest 1996 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










The Archamedian Paper Trisector- Without the Numbers. 


Given any circle AB. 
010496 
Given any circle BC such that ВС < 2AB. 


Construct AE such that AE — AC. 


C 
, As AC = AB + BC and AD = AB so too DE = ВС. 
f А, Construct DH parallel to BD. Construct CE. 
As AB = AD and AC = AE, A ABD is proportional to A ACE, therefore CE is parallel to BD. 


From here one can take two paths. 


| Construct GJ parallel to EF. 





N 


F Fai — - K As GJ is parallel to EF, DG = FJ. 


As CE is parallel to DH, DG = CH. 


1 
As Z HBJ is opposite and equal to Z GBD, DG = HJ, therefore Z DG is 5 CF. 
As СЕ is parallel to DH and EF is parallel to GJ, |. EGBD is equilateral. 


By construction DK = KM. 


As DH is parallel to CE, CH = DG. 
1 
As DK is equal and opposite CH, MK + DK + DG is 3 DG. 








9 2 Unit. 
AD:-2 
Given. 
N := AD 
010796 


A rusty Compass construction for the duplication of 
the cube. 


Descriptions. 
AD AG 
АВ:= —— AG:= (/2-АВ2 АЕ- > 8 
AC:= AF AC = 1.257079 
i 1 
1 3 
2 33 (ав? ар) 
AB^.AD) - 1.259921 -““ ^^ = 1.002261 


I remember a rusty construction for squaring a 
circle off the base of a right triangle. Here is one 
more rust pile construction. 


Definitions. 
1 
5 = 
στο — 6 3 
2 3 3 9.2 [N ) 


Rusty Cubes 





Сіуеп. 
R4 = 2 
R2 := 5 
010896A1 
D:-4 
Descriptions. 


ОЕ := Κα KM = Ro EK:-D DM := DE + EK + KM 


EF := DE JK:-KM FJ:= EK- (EF + JK) AD := DM 


ВМ:= DM DF:-DE-EF JM:= JK+ KM 


DF. FJ DM 
FG:- ——— GJ = FJ Еа DI := —— 
DF + JM 2 
AD-FG 
DG:=DF+FG GI:=DI-DG СІ: DI GN - —— 
GI. GN 
ан = ——— DH -DF-FG-GH DH = 1.375 
CI - GN 


HM := DM - DH 


Definitions. 


(Ri + R2 +). (Ri - R2 + D) 
2.D 
(Ro + R1 +0). (R2 - κι + D) 


HM--——————————————-0 
2.D 


Alternate Method Power Line 
ο 





010896А2 


Descriptions. 


MN := AC - (AB + CD) 


DN. MN 
NO := — ——— 
BD - MN 
DO := DN+ NO 


BD.NO 
DN 


JO := 


DK := DO KO 


DK = 0.343434 


Definitions. 


Z(2W-X Ἢ 
_ 24|W.Z-X(Y-Z) _ 


DK 


Y 
CD := — 
Z 


2 


Unit. 
BD:-1 


Given. 


W:-6 Y-2 
X:-20 27:17 


AC :- BD - (АВ + CD) 
BM:-2.AB ΤΝ:- 2.00 


BD 
DE := — 
2 


MO := MN - NO 
EO:-DE-DO EF:= DE 


_ ЕОУО 
^ ΕΕ οσο 


BK := BD- DK 


BK = 0.656566 


X(2Y-Z) Ἢ 
 24[W.Z-X(Y-Z) _ 


Alternate Method Power Line 





Unit = 1.00000 | 
W/X - 0.30000 | 
W - 6.00000 
X - 20.00000 


І 
І 
I 
І 
І 
I 
I 
I 
) 
І 
І 
і 
І 
І 
І 
I 
І 
І 
І 
І 
І 
І 
I 
I 
І 
І 
І 
І 
І 
I" 
К 
| 
І 
І 
І 
І 
I 
I 
|> 





Y/Z=0.11765 *----=------ 


Ү = 2.00000 | 
Z=17.00000 | 
DK = 0.34343 | 
BK = 0.65657 
Z.(2-W-X) 
2.(W -Z+X-(Y-Z)) 
X.(2-Y-Z) 
2.(W -Z+X.(Y-Z)) 


i 
І 
i 
І 
; 
i 
І 
І 
| 
τῳ 


Υ 


ЖИ ЖОЛИ КИК ОКК is " 
W JJ 1 


-DK - 0.00000 


-BK - 0.00000 





W Y X (Z-Y)-W.Z 
AB-—-0 CD-z-0 AC-—— 9 


XZ 
X.Z-2 (X Y«W.Z) 2.W Two ҮІ” 
MN- —— ——-—————— - 0 BM- —— =0 
XZ X | | 
2.Y Y [X-Z- 2.(W-Z + X- Y)] \ | | 
ΡΝ-΄ -ο νο------ 0 PE | | 
Z 2-(М.2-Х.Ү) Est | _ 
W.[X.Z -2.(W.Z Χ.Υ)] 1 ШЕ | | 
Μο-------.--.------ϱ DE-—=0 d | | 
X.(W.Z + XY) 2 ο x x 
X.Y W.Z-X.Y MEE | T "E 
БО. EFEO-—— — — -= d | Ж 
W.Z-X Y 2.(W.Z « X- Y) ЕЕ | "E 
Unit - 1.00000 x , x ` | 
со WIESE о жи Сб W/X =0.30000; | | τ 
2.(W-Z+X-Y) 2 W=6.00000 | /. | k 
X=20.00000 gq | | H. 
(W.Z -X.Y).[2-.(W.-Z + X.Y) -X Z] СЕН nm 1 
КО  ----- Υ - 2.00000 | | | | 
2.(W.Z-X Y). | W.Z- X-(Y-Z)| Z=17.00000 | | | | 
DK = 0.34343 Ἢ | | 
BK = 0.65657 ° у | ыз. 1 
Z.(2-W-X) 
—— ОК = 0.00000 
2.(W -Z+X-(Y-Z)) 
X.(2-Y-Z) 


—————--BK = 0.00000 
2.(\.2+Х.(У-2)) 


Unit. 
ΑΒ. 1 Quad Roots 
Given The figure cuts the base line in quad roots. As such it would be 


another trivial method for doing quad roots, however I am interested 


N=5 Ас-М in some of the ratio's of the figure instead. 


010896В1 
Descriptions. 


BG := AG - AB 


BG 3 
dais AD:-4/AB.AG AC:-|AB АС 


Фін 


= 


4 
АЕ := (AB-AG?) BC:- Ας - AB FG:= AG - AF 


DG:- AG- AD BD - AD- АВ DK:=,/BD-DG 


BK -_/во?+рк? ακ--./ DG? + рк? 


BD.FG 
BK. BC СК ЕС σα 
BEBE di FQ: TIO 


BJ: меш 
BG BG BG 


GL AG 
5 —=5 
BJ AB 








Definitions. 
3 2 1 0 
ск |N1 N t ντ νά I 
GL 3 р 
Ν 4 


CD:- AD- ΑΟ DF:- AF- AD BM — 


5 3 3 2 2 
BG 4 4 4 4 4 
— = З N ιν NA N. 
BM 
3 2 2 1 1 
BG 4 4 4 4 4 
— = м+м“ iN i iN NKA N. 


CN 


3 2 1 0 

BK 2 5 % 

— (м.м м4 ма) -о 

ВЈ 

BD.BC „y. BD.CD BD. DF 
BG = BG = BG 
1 ο 

N^ .n^/J-0 

ο τι 

М4:М7%/-о0 





2 


2 1 
ЫЗ ыы ығы. 


ν΄ 


1 0 
МММ 


ν΄ 





o 
| 
7 
sit οι 
e a 
+ | 
ој 1-1% 
e e 
κο, νι τν n 
| 
ο О 
< |= 
o 
| 
Уу 
° |+ 
чі 
= К 
+ 
|+ 
Z = 
и 


Unit. 
AB:-1 
Given. Quad Roots 
010896B2 X = 4 
Descriptions. Ү:-і 
X BC 
АС = BC=AC-AB BD=—- АР АВ +В 
AE:-4 AD? - BD? рЕ.-Ар-АЕ ВЕ:– АЕ AB 
DE.EH 
CE: BC- BE EH - /BE.CE EJ- — —— 
BD + EH 


AJ:=AE+EJ DJ: DE- EJ JK -./|BD^.DJ? 
DJ. AJ 2 2 
JM := HK = J (BD + EH)? + DE 
X/Y = 4.00000 


JK 8 
MH := HK-(JK+JM) OR: 2.MH вне J ЕН?:ВЕ? | 
| X - 4.00000 
Y - 1.00000 


HO:-42.MH?^ BO-BH-HO  CH-4cE?.EkH? MENU x 








к Unit - 1.00000 


ВС. ВО х 
BF := ———— AF := АВ-БЕ СК := CH - HO Y^ 4.00000 1 8 
BH X4 " Ха 
АЕ = 1.41421 Y -AF - 0.00000 E -AG - 0.00000 
BC.CR AE - 2.00000 2 d 
CG -- CH AG := AC- σα AG = 2.82843 54 -AE - 0.00000 E AC 000000 
АС = 4.00000 Ү 
1 2 3 


AC^-AF-0 AC*-AE=0 АС“-АС-О 


S 2 


M, 























Definitions. 
ac-Ž -0 вс 3 -0 вр-Х-Ү -ο 2G дк ο 
2 2. МУ 
ре (УХ-У%/ 0 gg VX-VY о ο УУ-У) , 
2.Y VY Y 
1 | 1 3l | 1 З 
4 4.4 4 4 4 4 
zu Ž nese) вро ХХ = o AJ X 1555125: Υ о 
ү“ v^ y^ Unit - 1.00000 
1 1 2 1 1 3 | ! | αν Х/Ү - 0.29412 
2 л З 5 2 | "m m X - 5.00000 
- (/xX « Y). X v о qu X yv (x^ у) го x | Y = 17.00000 
2.Y \2-Ү а > НК ο ο ος 
1 
; | i 2 | n Э Y = 0.29412 хі з 
JM \/2.Х АХ -Y AV/X-/Y-X -Y 0 AF - 0.73643 y -AF = 0.00000 = *.aG = 0.00000 
— OM 5 AE - 0.54233 2 4 
— З AG - 0.39938 Жа ia Ха _ 
зу" (/x « ух) AC - 0.29412 а 
1 1 1 132 A - || ы 3 
x = = = 4 4 4 4 4 
з τα. А — > AV/2/X-2/Y-2.X^ Υ JAX -Y 25 
T Scio о ΕΤ 2 M S CR d та аы о 


2.Y * | X «Y 


S 2 


M, 


1 1 1 1 1 
oR- ак) αὐ κ κα. Υγχ-γτίγχ-γτ) 























-0 | 
Y'a K+ /Y v^ x 
Е 1 ] 1 ; | 
4 4 4 4 | 
Χ X -Y ): X Ү-Х Y | 7 | 
HO - хх -Y AVR уч Y) = О LN і ^ К unit = 1.00000 | 
8 | | | Ға X/Y - 4.00000 | 
ү“. /Y | — τω. - 
1 1 1 | | | 
1 1 ы - = 12-22-2222 РДАК ИН ИН РР ОН X 
4 «4 κ᾿ γ᾽ x^ " ! 
x Υ — JVx(/x-Jv)/x-yv) _ BF- — -ο AF--C.-0 Р 1 : 
BO X γΥ =0 ve Y = 1 1 ма = 1.41421 T'ar-oo0  X* AG - 0.00000 
X + Ү 4 4 00060 ji un 7 
Ү Ү | 2 Ж 
ΠΕ іа 1 1 з за СІЛО Wem Fac oon 
xw" a) oa VK OY A) Beal RAY ж SV a VERY ағы Ντ 
Ү. Vx ey 
1 1 1 1 3 3 1 
x^ y^ [x+ Jy) т Y Ту" 


- 0 








EOS ERES X) 
1 3 
ie a xU x κά ντ) EY 
3 
v*-/x JX Jv 


- 0 


This seems to be about the best 
Mathcad 15 can do for AG. 














Unit. Pyramid of Ratios VI, Moving the Point 
АО := 1 
Given. 
N; := 5 N,:-2.N 
011396A , * Í 
Descriptions. М№=7 Np:=2.. № 
Ар Ва 
АВ := — BD := Ар – AB BG :- ./ AB. BD BE = — 
Ny No 
BD.BE p АЕ -AD 
BC := AE := 4 АВ + ВЕ АС := AB+BC AF — 
BG AC 
EF.-AF-AE АЁ 172 o AF 
= т EF (N. -I (N. 1}. — = 1.4 
ΕΕ (81-1)(82-1) EE 58333 
Definitions. 
SeriesAF Na Np 
eries. = Yoo. AOT 
Ма, Np (Να - 1) (Ns - 1 
4 3 2.666667 2.5 2.4 2.333333 
3 2.25 2 1.875 1.8 1.75 
SeriesAF - 


2.666667 2 1.777778 1.666667 1.6 1.555556 
2.5 1.875 1.666667 1.5625 1.5 1.458333 


2 2 2 2 CE .Ар 
DG := 4/ BD” + BG СЕ := ./ ВС? + ΒΕ DF := GF := DG- DF 





AC 
DG (No+Ny - 1) . (Ny Να - 1 DG 
— —— — E -- ϱ SeriesDG = ——ə  — KR — = 1.833333 
GF  (N5-1) Ма, № (8,-1) GF 


З 2 1.666667 1.5 1.4 1.333333 
4 2.5 2 1.75 1.6 1.5 

5 3 2.333333 2 1.8 1.666667 
6 3.5 2.666667 2.25 2 1.833333 


SeriesDG - 


























Unit. 
АО := 1 
Сіуеп. Pyramid of Ratios VI, Moving the Point 
W:-5 Ү:- 14 
0113968 Х:- 20 2: 20 
Descriptions. 
W BG-(Z - Y 
АВ = = ΒΡ := Ар ΑΒ Ва:= \/ АВ.Вр ВЕ =) 
BD -BE Го ——3 АЕ -AD 
ВС := AE := 4 АВ + ВЕ АС := АВ + ВС ΑΕ - 
Ρα ΑΟ 
EF: АҒ-АЕ  DG-4BD?.BG? CE-=./BC*+BE” 
CE ΑΡ ΑΕ рс Unit - 1.00000 
DF- <  GF-DG-DF -p= 1.904762 < = 2.714286 іх 025006 
W - 5.00000 | в, С XZ ΑΕ | 
Definitions. X - 20.00000 | | | Iaw ios 0.00000 | 
Y/Z - 0.70000 | | Y.(W-X)+X-Z DG „а | 
W X-W W.(X-W = | CAP тат o | 
AB-".-0 πη. -0 πα. ( Ж о Ү = 14.00000 | | WY GF | 
Χ Χ Χ 2 - 20.00000 .ΐ ῤἑ ἑἈ ισα... т ; 
W Y 1 
π.Χ. W?.(Z - Y) (W — X)-(Y—Z)./ W-X- W^ 
ΒΕ----------------Ὁ  BC-——————————— =0 
X.Z X.Z4/-W.(W - X) 
Jw |v?-x -w) +x-2242-¥.z-(w-x)| 
AE — —— F = 
X-Z 
2 
Y-(W-X)+X-Z W.|X.Z -Y-(Y-2-Z)-(W-X 
ac 09-05020) ap wl (v-22)w-x] , 
X-Z W.Y-XY-XZ 
2 2 
E Jwly (X—W)+X-Z +2-¥-Z-(w—x)|-Y-(w—x) E 
X.Z.|Y.(X - W) - X.Z] i 
«ХМ 2-Ү)-/Х-м X-./X-W-(Z-Y W.Y-/X-W 
DG - ——— = 0 СС Юе αν pr- VXvVX-W(2-Y) , GF -- ——————————— = O 
/х Ух а W.Y-X Y-XZ /X-(W-Y-X-Y+X-Z) 
AF X-Z AF DG Y (W-X)+X.-Z DG 
= 1.904762 ЕО — = 2.714286 


oc MN ο ы — жайын = 
EF Y.(X W) EF GF W.Y GF 


Unit. 
BD := 1 
011696 №, := З 
Descriptions. 
BD BC 
BC:- — σα---- BG-BC-CG DG :- ВС + СС 
2 Να 
CG.CF 
GH := \/ BG. DG CF:- BC CO -- —— —— 
GH + CF 
BG. GH DG. GH 
GJ -- ———— = —— ЈК = GJ+ GK 
BD + GH BD + GH 
GH. JK CF.GT 
GT = —— AG - ——— AD :- AG+ DG 


BD CO 


AJ := AG- GJ AK := AG+ GK АВ:= AD -BD 


W% | m 
W% | m 


(ав2.лр) -aJ=0 [AB.AD2) -AK=0 


BH :–./ GH? + BG? pH-4 GH? + DG? 


BJ := BG - GJ DK := DG - GK 





DH. DK BH.BJ μμ. BOBI 
DR--———— ε--- = В 
BD BD 
AD DR AD 
— -2.828427  —  -2.828427  N - — 
AB BP AB 





The figure cuts the base in Cube Roots 
and provides some interesting ratios. 


Definitions. 





2 a ο 2 1 ο 
АВ)З (дві? (AB)? DH N3 N3 NŠ 
>” үр”, МЕЗІ «2207107 —— -2.207107 — — — — — — - 2.207107 
AD AD AD DR 2 
3 
2 1 ο š 
AD)? (ap)? (AD)? BH 2 1 ο 
ыы) 24414214 == - 4.414214 РО Иб - 
АВ АВ АВ ВР N° + N , NŠ = 4.414214 


о 


1 

8 8 
AD AD AD AD AD AD 
— | ο, +|—— + — | +| — арр = 13.242641 
ав) (а А "(ав) 8) “(15 


2 2 - BD 
N°4N°+N°+4N°4N°+N° =13.242641 gy 13242641 


= 
° 


1 1 
Ар\? (Ар)? (AD Ар AB)? (AB)? 
— | +|——| + —| -|--| +|— | 4|--| = 9.363961 
АВ АВ АВ АВ Ар Ар 
3 2 1 1 ο 
а= 2 ον. 24 BD 
N?.N?.N?.N? .N?.. — - 9.363961 Gy = 9363961 


Q | N 
Q | O 





2 1 09 о 1 2 2 3 x ο 
AD? (AD? (ap)? (AD? (as)? (AB)? з оз з з 1 1 
---| +|— | + —| *|——| + —| + —| = 6.62132 М +N +N +N +—-+— = 6.62132 
АВ АВ АВ АВ Ар Ар 1 2 
we: ae 
5 2 5 
3 3 3 
AD? +AB°-AD AD N°4N 
= 20485281 —— = 20.485281 —— — = 20.485281 
1 4 5 BM f 2 
AD?.AB? _ AB? N-n 
4 2 2 4 2 
AD? + AB3.AD Š АО NN 
азаға” 214485281 ^^ - 14.485281 1 o ~ 14:485281 
1 4 GJ 1 ο 
- = з 23 
AD ?.AB - AB? е = N 
2 1 1 
зз 
AD + AB3.AD AD N +N 
— LLL LLL a 10.242641 —— - 10.242641 —— = 10.242641 
1 2 KN 1 0 
AD ?.AB? ΑΒ мэ №3 





Given АЕ and АВ on ΑΕ, place a right triangle on BE 


Given. 
Ы as base such that the opposite sides are іп the ratio of 
AE:- 5 AB to AE. 
АВ:- 3 
ος. Right Triangle In А Given Ratio 
Descriptions. 


BE 
ВЕ = AE -AB BD: := саг DF:- BD DE: BD 


2 2 AD.AD 
AD := АВ + BD DH := BD АН := ү Ар -DH AG:= AH 





GH = AH- AG ЕС:- GH AF:= AH- (FG + СН) 


AD? - AF? + pr? 





CD: ———— —— —- ВС BD-CD CE-- CD- DE 
2.AD 
-JBC.CE  BF-4BC^.cr? EF:=./CE*+CF” 
AE EF 
AB BF 
Definitions. 
AE - AB AE ΑΒ AE - AB 
BE (ΑΕ ΑΒ -ο BD--—— -0 DF--—— -0 DE--—— — -0 
2 2 2 
2 
AB + АЕ AE ΑΒ (J AB? + AE? aa УЗ (АВ АЕ)“ | 
De — 05. DH--—— -0 AH- о 


2 2 γ2 4-/Ав2;АЕ2 


Gee : збе ди πο 
8-\/ AB? + AE? 8..J AB? + AE? AB? + АЕ? 
(AB -АЕ)2.(АВ- AE) АВ? (АЕ ΑΒ) АЕ? (АЕ - AB) 
сы od Ὁ о ас 
2 (AB? + AE?) AB? + AE AB? + AE 
AB-AE (AE — AB) AB (AE - AB) _ АЕ .(AE- AB) _ 
сво -ο ΕΕ 


(дв? + АЕ?) J AB? + AE J AB? + AE 


Y 2 Divide The Sides Of A Right Triangle In A Given Ratio 


Here was another junk write up, not only that, the original plate was defective, not absolutely correct, but, 

it takes time to learn how to say what one sees and at this revision time, all of it has to be fixed. What is 

being noted is that in this figure, there is a constant ratio, no matter where GH is on BC, AB is to AC as CD 

is to BE It is very simple, and originally I over obfuscated the whole thing. In short, it has something to say 

about the common angle. I suspect, now that I review it, it is very iimportant. There is, and always has 
011796B1 been, a physical standard for ratio in this respect. 





AC 
; — =0.58373 
АС Unit = 1.00000 АВ -3.98604 са АВ 
іш — = 2.33333 T — = 0.58373 - 

Unit - 1.00000 AB - 4.73462 cm AB Unit - 1.00000 AB = 3.98604 cm AB М/Х = 0.10988 AC = 2.32679 cm CD 
W/X - 0.70000 АС = 11.04746 cm Ср W/X = 0.70000 АС = 2.32679 cm Ср W = 2.19759 Ср = 1.42395 са вк 98373 
W - 14.00000 CD-3.19202cm ВЕ 293333 W - 14.00000 CD-0.67230 са “вв 09373 X - 20.00000 ВЕ = 2.43938 са АС 
Х = 20.00000 ВЕ = 1.36801 ст АС ΟΡ Х = 20.00000 ВЕ = 1.15172 cm АС CD У/2 = 0.36858 АБ "BE - 0.00000 
Y/Z - 1.75000 AB pp 09098 Y/Z - 0.36858 AB gp Opu Y = 1.47432 
Y - 7.00000 Y = 1.47432 Z - 4.00000 


Z = 4.00000 Z = 4.00000 


Y (2 Unit. 
































АВ := 1 т 
Given. B р e 
Ny = 2.33333 AC:= № Ne 
N4:-.933333 CH - М, : 
011796B1 ; | 
Descriptions. | E | | 
BC | . | | 
ВС = AC - AB BF := таг ВН = ВС - CH GH := ./ CH. BH | = | | 
FK: BF ЕН: СН-ВЕ GK.:-=.FH2.(FK-+GH) | [| | | 
FH.FK | K | | 
FM:- ----- ΗΜ: ΕΗ. ΕΜ АН:-АС-СН АМ:-АН-НМ μμ τε — ——— PP — i 
FK + GH W 1 Y 
ЕН.АМ Unit - 1.00000 AB Ξ 4.73462 cm AB 100000 АВ = 1.00000 
MN - ———— ΚΜ.- 4 FK? d FM? KN - КМ MN W/X = 0.70000 AC = 11.04746 cm АВ `` АС = 2.33333 
GK W - 14.00000 CD - 3.19202 cm АС _ — CH - 0.93333 
2 2 2 5 Х = 20.00000 ВЕ = 1.36801 ст AB 7" CD - 0.67419 
GN := GK - KN CG := ү CH + GH BG := 4 BH + GH Y/Z = 1.75000 CH = 4.41898 cm CH m BE - 0.28894 
Y - 7.00000 AC AB ` 
—— - 2.33333 
DG:-4/2.GN? EG: ра  CD- CG-DG ВЕ.- BG-EG Z - 4.00000 AB SD - 0.67419 
ср 
АС CD AC CD zu 2.33333 
— -2.83333 —— -2.33333 — ---- AG SU Ap "so 
AB BE AB BE АН BE = 0.00000 
Definitions. 
Νι 1 Νι 1 
вС-(81-1)-0 BF- -0  BH-(N,-N9-1]-O GH- /Ма (Мі -М2-1)-0 FK- =0 
2 
2-82-Мі-1 (va τα) να 2- нн; М2? - Мо 1) п (81-1)(2:82-81%1) 2 aah Ni N2-N2 ku κο μι 
iim EE 585 -n 2н +2- [Na (N2 N; +1)-1| I | 2 E 
2 2 2 
AH-(N,-N9)-0 АМ o ud m UN UMEN QI MCN UM EN 














3 2 


KM- 





2 2 2 
(N: - 4): ΙΝΙ Ко -Nə -Ν2ΝΙ΄ - 4. N4,-N5-2.N.-4.N5^- Ма 1 


KN - (KM +MN)=0 On this equation, Matcad is going to expand it past its viewing ability. At the minimum of 10 percept 
page size, the results is well over 10 pages and it cannot reduce it. It would take hours to do this 
manually. A second approach, subing all the expressions that are reduced, and rebuild with that. See last 


page. 


J (81 = 1) ма + 2-/[N2 (Ni Νο - 1] - 1] | №1 +2. ММ - Мо - 1)| -1]-./(N4 - 1).|N, +2. № -N2- 1)|-1] .. 
į (ама - 4)-/[N2 {πι Na 1] 5,2 + 4-N4-N5- 2-N, - 4-N5? - 4 N5 +1. (м - 2-N2 - 1): N1- N2- Мо (N, Ма 1]|- νι” " 
+ Мі Νρ ΝΙΝΟ [Ni -N2- 1)| 


А au κα i ue. ЗР ГА 
(4-м. -4). м2 [Ni -N2 - 1)| N,? - 4-N4-N5- 4-N5- 4-N5? -2.N, +1 аа = 2) [N1 +2 /[N2 (Ni - N2- 1)|- 1] |, +2. м2 [Ni = Nə-1)|- 1] 












































(va - 2) να τοι siro М2? - Мо 1) zn 
TA (81 7 1)? ма +2. о (Ni Νο - 1] - 1| №1 +2. ММ - Мо - 1)| - 1]-./(N, - 1).|N, +2. /[N2 [Ni -N2- 1)|-1] .. 
* (ама - 4)-/[N2 (ма Na -3)| 5,2 + 4-N4-N5- 2-N, - 4-5? - 4. N5 1] (N, - 2-Na - 1). N,-N5- /[N5 N1 Ма 1]|- 54? .. 

+ N1-N5- Ni. /| Nə [Ni - N5 - 1)| 


(4:Ν1 -4). м2 [Ni -N2 - 1)| Νι” ну Νο -4.N2-4-N22-2.Ny +1 аа = 1) [N1 53. Ма (N1 -N2- 2)|- 1] |, +2- Νο (Ni N2-1)|-1| 


GN- 



































Mathcad 15 blows a tire here. After spreading it out, and then asking it to collet, it deletes evreything and comes back, "undefined." I might get back 
to this some other time, maybe. What you can take away from the distinction between Logic, such as Arithmetic and Algebra, and Analogic, the 
geometric figure, one of them does the computations instantly and concurrently, and logics require a lot of binary computation not required by 
analogic. Much of the current problem are the so called invalid principles used in logic today. 


со –./м,2 + GH? 
BG —./ BH? + aH? 
рс--/2.см2-о 


EG - DG = 0 


= 0 
= 0 


CD - (CG — DG) = 0 


BE - (BG - EG) = 0 


S 2 


M, 























(KM + MN) 
MN = 0.31209 Z= | Ма (N1 -N2- 1)| 
KM = 01081031 Y= (N1 -1)°[N; +2- | Νο (81-82-1)|-1) 
(KM + MN) = 0.993121 ауа Даа 
W = (4-54 -4)-/[N2 [Ni Νο - 1)| -N,? « 4-N4-N2- 4.N5- 4-N9^ -2-N, +1 


ΥΣ Y (N,«2.z- 1)-X«W-(N,-2-N5- 1).(€,-N5-z-N,?-N, N5-N, 2) 


- 0.993121 
2.W.X-(N4«2.Z- 1) 














J2. 





(Ny - 1)? м1 +2. /[N2 [Ni - Мо - 1)|- 2 ΝΑ +2 м2 (Мі - 2 1] - 1] (N1 - 1) М +2- Νο (N, -N2- 1)]- 1] .. 
σε (81-N5-1)]| - N47 «4. N4-N4- 2.N,- 4. N2? - 4. d (N1-2:N5-1)|N4-N5-./]N5 (N1 -N2- 1) S 7 
+ М1 М2- М1. Ма [Ni -N5 - 1| 


(4-м, -4)- м2 [Ni - №2 - 1)| ну Мо 4-N5- 4-N57 -2.N, +1 Af (Na = 2) [N1 2. /[N2 (Ni - N2- 2)|- 1] №1 +2- /|N2 [Ni -N2-1)|-1| 





- 0.993121 

















Y 2 Divide The Sides Of A Right Triangle In A Given Ratio 


Here was another junk write up, not only that, the original plate was defective, not absolutely correct, but, 

it takes time to learn how to say what one sees and at this revision time, all of it has to be fixed. What is 

being noted is that in this figure, there is a constant ratio, no matter where GH is on BC, AB is to AC as CD 

is to BE It is very simple, and originally I over obfuscated the whole thing. In short, it has something to say 

about the common angle. I suspect, now that I review it, it is very iimportant. There is, and always has 
011796B2 been, a physical standard for ratio in this respect. 





AC 
; — =0.58373 
АС Unit = 1.00000 АВ -3.98604 са АВ 
іш — = 2.33333 T — = 0.58373 - 

Unit - 1.00000 AB - 4.73462 cm AB Unit - 1.00000 AB = 3.98604 cm AB М/Х = 0.10988 AC = 2.32679 cm CD 
W/X - 0.70000 АС = 11.04746 cm Ср W/X = 0.70000 АС = 2.32679 cm Ср W = 2.19759 Ср = 1.42395 са вк 98373 
W - 14.00000 CD-3.19202cm ВЕ 293333 W - 14.00000 CD-0.67230 са “вв 09373 X - 20.00000 ВЕ = 2.43938 са АС 
Х = 20.00000 ВЕ = 1.36801 ст АС ΟΡ Х = 20.00000 ВЕ = 1.15172 cm АС CD У/2 = 0.36858 АБ "BE - 0.00000 
Y/Z - 1.75000 AB pp 09098 Y/Z - 0.36858 AB gp Opu Y = 1.47432 
Y - 7.00000 Y = 1.47432 Z - 4.00000 


Z = 4.00000 Z = 4.00000 


011796В2 
Descriptions. 
Y Y-Z ү 
АС := — AB:= —— CH - — 
2 2 X 


BC 
BC:- АС-АВ ΕΒΕ - => BH = BC- CH GH := ν CH. BH 


FK:- BF ЕН-СН-ВЕ GK - | FH?. (ЕК + GH)? 


FH.FK 
FM = ——.. ΗΝΞΕΗ ΕΜ AH:- АС-СН АМ:= AH+HM 
FK - GH 


Unit - 1.00000 AC - 1.75000 


FH. AM 2 2 
MN := ———— KM:=. FK ΕΜ KN := KM + MN W/X = 0.70000 ВС = 1.00000 
W - 14.00000 CH - 0.70000 


ЖЕТ” 2 2 -2 X - 20.00000 CM - 0.60436 
lA й El ве = BR FON Y/Z-1.75000 CF = 0.50000 


GK 


Y = 7.00000 BH = 0.30000 
DG:= /2.ανΝ΄ EG:=DG CD:=CG-DG ВЕ :=BG-EG 2-4.00000 © = 0.45826 
AC ср АС CD АС Ү 
— -2.333333 — -2.333333 — .— <0 -——-—- 
AB BE AB ВЕ AB Y-Z 
AC Y 
— — — -0 


To make this always work, when АВ is less than ВС: Ав Г Y- z)? 


This is because a difference and a sum are not the same thing. 


As one can see, W and X, which form everything about where GH is, and the ratios on it, 
have disappeared, in short, these particulars have nothing to do with the outcome. 


(у -2)3 


Perhaps if I have the time, I will rework the whole thing using AB - -0 and things 


might work out better because there may, perhaps be five or more operations of math instead of 


four. 


K 
BH 
CSS SS SS SSS SS SS = = = == = = = = 
w Y 
Unit = 1.00000 AC = 0.79776 
М/Х = 0.28088 BC = 1.00000 
W = 5.61760 CH = 0.28088 
X = 20.00000 CM = 0.38460 
Y/Z = 0.79776 CF = 0.50000 
Y = 3.19104 BH - 0.71912 











(¥-Z)? 
AC Y 
АВ J(Y-Z 
CD Y 
BE 4-2 


ы. с 
Definitions. 3 em қ. 
Υ 7 W 1 Pas о 
AC-—=0 AB--—--0 CH-—-0 BC-1-0 ВЕ---0 ^ ' 
Ζ X 2 | | | 
X W.(X - W) 1 2.W-X С ' (8 
BH- 0 сн -0 FK-—=0 FH--—-—-—- | | 
X 2 2.X | 3 
/x «2| w.x -w? 2.W-X он” V 
GK- = М----------0 | E. 
/2-X 2|Xx«2-/-W-(W - X) | | 5 
(2-7 -X)/ W.x - w2 x.Y-W.Z W.X- wW2.(2.Y- Z) -W.Z+X.Y | / 
HM о) АН - ασ 7 -0 АМ - = [us BH AB. 
x x«2-/ w.x -w?) | zx «2| w.x -w?) зані ο... prem 
а(х -2.w)|w.z-x v-/ w-x-w?.(2.v 2) Unit = 1.00000 АС = 1.75000 
MN - 2 — —M a W/X = 0.70000 BC = 1.00000 
2 W = 14.00000 CH - 0.70000 
2. /X.z [x «a. wxw?) X = 20.00000 CM = 0.60436 
Y/Z = 1.75000 CF = 0.50000 
/ | 2] Y - 7.00000 BH - 0.30000 
X 4X2 4/W.X-W = ӨН = 0.45826 
ЕМ _ ү б 2 - 4.00000 
J. а σης] 
EN Ух (x af w.x -w?) J/2.(x-2.w)|w.z-x.Y- w.x-w?.(2.Y-2)| 
еді м 
2 2 2 3 
V2- |4 X^-4.W^-4.XAW +-/ W.X-W 2 
2 /X.z (хна хм?) 
"S /x«2-/ w.x -w? Ух (x 2f w.x -w?) J/2.(x -2.w) |w-z -x.Y- w.x-w?.(2.Y-2)| К за 
=== ЕСС —— + E — 
Мах 3 
ia P x? λα (жах πλ) 2 

















2/X.z (хна - w2) 


IB 


TM | 

1 Ү 
АВ = 0.75000 

УМ _ вс УЖ 
JX JX 





S 2 




















I am not even going to try, this time, to һауе Mathcad 15 simplify the following. Mathcad 15 crashes and the programmars nevrer imagined 
to have this program save backup and restore files. That function has to be manually set and it sometimes works. 
2 2 2 
ρα. 3 χο w.x-w Ух (x ιο w.x 2) J/2.(x -2.w)|Ww-z -x.Y- W.X-W (2-¥-2)| ë 
= 8 | OOO] = 
4/2. 3 
ώς ΚΙ σα, Ξ 
2/X.z (хна - w2) 
2 2 2 
X-24/ W.X-W x [x «2. W.X-W 2.(X-2.W)|W.Z-X Y-W.X-W .(2.Y-2Z) 
EG - 4/2- fax EU === n u snIVrI s = 0 
у и | x?.4.w?.4.x. wx a 
2./x-2.(x+2./w-x_w?) 
Ju /x«2-/ w.x -w? Ух x «2. / w.x - w2) J/2.(x -2.w)|w.z-x.v- W.x- W (2-Y-2)| 
ον ырк д л у NE ee 2 fiio) n 


VX y/2:X Jal σι rax lw зе) 


ю|о| N 


2. /X.z [x + 2. w.x - w2) 


— VX W 5 Jx.2 να | Ух (x 2. w.x ` w2) y2-X-2.-w)wz-x v-./wx-w? (2 Y-z) 
Vx Мах Ja. x?.4.w? .4.X. www 2 
2. /X.z.[x + 2. w.x - w2) 


Mathcad15 cannot simplify the equation, in essence, it cannot produce an algebraic result as easily as Arithmetic and geometry can give their result. 








= 0 

















um уза x2 «2x | 2  Y24/Xx«24/-W(W-X) /2.(X-2-W)- | Z-./—W-(W_X) -2.Y /-W- ЕА X)-W.z-Xx .Y| Уч 
2.J4.X../-W.(W X) —4.w74x744.w-x 2-/х "ук 
"mms pru 
fa J24| X2«2.x 4| мох м V/24/x«24/-W(W-X) /24х-2-ч)|2-/-%- (W-X)-2.Y-/-W. κά. х) +W-Z-X-Y| ,YX-W 
24/4.X4/-W-(W - Xj -4-W? «x? «4. W.X 2-/х VX 
"E 
AC CD AC CD AC Y 
— 2333333. — 23433333 оо 
AB BE AB BE AB Y-Z 


Unit. 
ВН - 1 
Given. 
N:= 5 
012196A 
Descriptions. 


BH 
ВР:-ВН HQ: ВН BG := T3 GO := BG αν.- BG 


BG 
NO :- BH GH := BG BE - N EG := BG - BE 


Го 2 GO ΝΟ 
ЕО := 4 EG + GO MO := —— EM = MO-EO 


EO 


EM LK? 
EL:= — LK:=EL LO:=EO+EL LJ:= — 
2 LO 
EO-EJ 
EG 


EJ = EL-LJ АЕ := AH = AE + ЕС + GH 





EG ЕМ GO ЕМ 
AB = АН -BH DE = — — DM: ———— 


EO | ЕО 
ВО.ВР 
BD := BG - (EG + DE) BC := ----- DH := BH - BD 
BP - DM 
DH.DM 
БЕ: ----- ΑΟ:-ΔΒ BC AF == АВ ΒΡ + DF 
DM+HQ 
Definitions. 
1 1 
3 3 


(дв? дн) -ас-о (ав АН?) -AF=0 


More On Cube Roots 





0121968 _ У 


Descriptions. 


BH 
BP:- ВН HQ: BH BG:= аг GO := BG αν.- BG 


x 
NO := BH GH := BG ВЕ: BG- —— EG:= BG- ВЕ 





2.Y 
2 2 GO ΝΟ 
ЕО := EG + GO MO := ЕО ЕМ: MO - EO 
2 
EM LK 
EL:- —— ІК = EL LO:= EO-EL LJ:- —— 
2 LO 
EO.EJ 
EJ:- EL- LJ AE = EG АН := AE + EG + GH 


EG ЕМ GO -EM 
AB = АН - ВН DE ----- DM:- ——— 


EO | ЕО 
BD.BP 
BD := BG - (EG + DE) BC:- ————— DH := BH- BD 
BP + DM 
DH -DM 
DF = -------- AC. := AB + BC AF := AB+BD+DF 
DM + HQ 
1 1 
3 3 


(дв? дн) -ас-о (Ав.АН2) -AF=0 


GE := BG- BE СЕ = 0.125 AB = 0.27551 


More On Cube Roots 


Unit = 1.00000 
XY = 0.25000 
X = 5.00000 

Y = 20.00000 
GE = 0.12500 
AB = 0.27551 





Definitions. 
1 


1 1 1 
BH-1-0 BP-1-0 HQ-1-0 NO-1=0 pus ce CO єю GN- cu енед 


pu. e UEM ua 


Y 
MO- ———— - 0 
-0 
2.Y 2.Y 2.Y у v? 2.Y 4 x2. v? 


(Ym Y κα _(Ү-Х)(Х+Ү) ο x? . 3. y? 


EL LK 10---------0 
Жы ну" 4. Y 4 X2. y? 4. Y 4 x2 y? 
2 2 2 3 
ΠΝ (X - Y)“ (ХУ) - г. (ух) (x+y) (х +Y?) =O AE (v-x)(x?+¥7).(K+¥) | 
д-у [x2 a.v?) ./ x2. v? 2.) x? з Y?.v (x? + a. v?) 2.x v x?.a v?) 
(x Y)? (Y -xj? Χ.Υ X). (X^ Y) (Y - X) (ХУ) 
AH- 2 7-0 AB-—— — —4-0 DE~ РМ 
2.x (x2. 3. v?) 2.x (x2. 3. v?) 2.y (x? +12) 2 (x? + y?) 
Unit - 1.00000 
XY - 0.25000 
B5 (x-y)? "m (х-ү)? -— (X +ү)? m (Y-X)(x-« v)? 3 X - 5.00000 
-- 2 2 = NU HERE uk ΓΩ ο” ΓΩ 2 ..2 Ү - 20.00000 
2.(x +Y?) X +3 Y 2.(x +Y?) 2.(х +Y ШЕ +3-Y | GE - 0.12500 
AB - 0.27551 
(X + Y).(x - v)? (Y-X). (x. Y)? 
Acs әр Απο 0 


2.x (x2. 3. v?) 2.x (x2. 3. v?) 





And again, Mathcad 15 cannot reduce the following equations. 
1 


3 
2 
(Y-xj? 20 xv? | (Хо) x-v? E" 


Q| = 


EN o И (Y-x)? xv? | |(v-x xv? _ 
2.х.(х2+3.у2)| ах (x2. v?) 2.x (x? + a. y?) 22-242 О 


2.x (x2.3.v?) |ә.х.(х?+з.ү2 2.x (x2. a.v?) 


Y (2 Unit. 


АЕ := 1 Trivial Method Square Root 
ave”: For any E between arc М and L, AM is the square root of AB x 
Νι:-6 AE. Perhaps this is опе way to construct а logical operator to 
N5:- 3 determine class membrership for E. 

012296A 

Descriptions. 


FK := GK+FG KL:= FL-FK ЕК-- ЕК.КІ 


2 2 AK.AJ 
АК := FK+AF ΑΕ -/ΑΚ -ЕК  AD-— 


AE 





FL ° 
AL:- AF.N, FL:= AL- AF EJ 
2 D 7 
ΑΜ 47. 
AM:-4/AF.AL А): AF-FJ AG:= —— 
AJ 
GL 
СТ, :– AL AG GK = — Εα-- AG- AF v 
2 


DE:- AE-AD BD: ОЕ АВ:- AE-2.BD 


AB.AE -AM- 0 AB - 1.090 = 
AE = 3.182 in. 


AM = 1.862 in. 
-1 /ΑΒ.ΑΕ-ΑΜ = 0.000 in. 


Definitions. 





AL-N,=0  FL-(N,-1)-O rJ- 














AJ – =0 AG- є Өсүү > SÉ ND (N1 +1) 7 
N -1 » μα» (Ni + Νο] s "ES (Να - 1) (81-1) - 
№1 +1 Ма (Мі +1) νο (Мі 11) 
ЕК--------2-------0 AK. ———__—_—__- -0 AE--————————— 0 
И Ny (Мі +2-N2-1) v νι [Ni - 1) түз хі /N2 a 
а/м [М1 (N1 + Nə - 1) Й p" 2 Й i 2 I АВ = 0.857 in. | /AB.AE-AM = -0.273 i 
A Na: N I“ Ni +N; Nə N1 -N1 +N; Nə ¿sos ари .273 іп. 


AM = 1.130 in. 


Unit. 
АВ-1 The tangent from any point outside а circle is equal 
MER to the square root of the difference to the circle and 
Given. that difference plus the diameter of the circle. 
М:-5 
012496А 
Descriptions. Tangent 


BE 
АЕ-М BE := AE - АВ ЕРЕ АР” := АВ + Вр 


DH.DM 
ОМ := BD DH:- BD CD -— "Ар: BC :- ΒΡ- CD 


CE:- ВЕ -BC CJ -./BC.CE AC = AB + BC 
AJ := J (AB + BC)? + cJ? 
Definitions. 


N 
AJ-JN-O 2-----АС-0 
(1 - М) 





АВ - 1.000 іп. 











N-1 N+1 BC = 0.605 in. 
АЕ-М-0 ВЕ -(N-1)-0 PE US AD - 2 CJ - 1.221 in. 
А АЈ = 2.017 іп. 
М1 М1 М1 Ν- 1 2+CJ2-AJ Ξ 0. іп. 
ΡΜ. 12-20 DH- E _ Í ) Е 20 J(AB*BC)2«CJ2-AJ = 0.000 in 
2 2 2-(N +1) N+1 


ο CJ VN(N-1 ϱ Ac- ἡ -0 AJ J/N-0 
М-1 Ὃ (N-1) — N+1 i 


The tangent from any point outside a circle is equal to the square root of the difference to 


Given. the circle and that difference plus the diameter of the circle. 
Х-5 What I did on this plate is draw it up like the first, then I moved X btween O and 1. Sketchpad 
Y := 20 automatically swaps B and E, all else remaining the same. The equations work the same way 
: Sketchpad did. However, look at the step by step results, it will give you something to think 
Unit. 
012496B about. 
Descriptions. AB = Y Tangent 
UN 
X Χ-Υ ВЕ 
АЕ := = БЕ: ——— BD - —- AD - АВ + Вр 
Y Y 2 
DH.DM 
DM:- BD DH:= BD CD := AD ВС := BD- CD 


CE:- BE- ВС CJ:=.,/BC:CE АС:- AB+BC 


AJ:-4(AB-BC)?«cJ7? AC-0.4 АЈ- 0.5 











Definitions. 
X X-Y X-Y 
AE-—-0 BE - —— – 0 D - —— = 
Y Y 2-Ү 
Unit = 1.00000 AC = 1.60000 
ap-~** -o0 Μ.Σ-Υ͂ ο рн_Х-Ү _ ХУ = 4.00000 ду = 2.00000 
2 2 2-Ү X = 4.00000 Ух 
Y - 1.00000 wo = 0.00000 
(х -ү)2 Χ Υ Χ.(κ Υ) 
СЫ--------0 ВС-----0 СЕ------- 
2-Y-(K+Y) Х+Ү У. (ХУ) 
Unit = 1.00000 Ας - 0.40000 
2.Х VX XY = 0.25000 - 
y X (Y - X) АС ο AJ--——-Q _ AJ = 0.50000 
CJ - —————— = 0 X+Y VY X = 5.00000 Ух 
МУ (XY) -— .AJ = 0.00000 


Y - 20.00000 Ух 
Υ 


ΑΕ - 0.25 BE - -0.75 BD - -0.375 AD - 0.625 
CD-0.225 ВС--0.6 СЕ--0.15 CJ = 0.3 








Unit. 
ВЕ = 1 
Given. 
N := 1.333333 
012596A 
Descriptions. 
BE 
BD := "a DK:= BD DJ:- BD JK:- BE DE:= BD 
BD 2 2 
BC := E CD:= BD- BC CK -/ Ср” + DK 
DK.JK CH 
НК = — CH:= HK-CK CF - — 
CK 2 
DK.FK CD.FK 
FK:- СК + CF СК: —  FG- 
CK CK 
GJ.DK 
GJ:- JK- GK Ар- АЕ = Ар + DE 
ға 
АВ:- AE - BE АВ = 0.275511 ΑΕ = 1.275511 
BD - O.5 BC - 0.375 
Definitions. 
(2-N - 1) 
AE -- - 0 


2.(N-1)-(4-N2-2.N+11) 


1 


CREE ας 
ш 2.(N—1)-(4-N2-2.N+1) 


Given a point on BD (a point on the 
cubes powerline), project to the point 
of cubic similarity. 


On Cubes 


BD 
— = 1.33333 
BC 


N = 1.33333 

AE = 1.27551 
AB = 0.27551 
BD = 0.50000 





(2-N-1)3 


-----------------АЕ = 0.00000 
2-(N-1).((4-N?-2-N)* 1) 





Quick Roots 


De Button is the replacement for Calculus and it still uses just a straightedge and compass. 


Quick roots. Push De Button. 


It only takes a few presses to get 







Quick roots. Push De Button. AB = 1.55925 in. Sketchpad to fifteen decimal AB = 0.72571 in. 
AC Ξ 1.96323 in. places down. AC Ξ 1.26691 in. 
AD - 2.83093 in. AD - 2.21171 in. 


ΑΕ - 4.69461 in. 
1 

(AB?.AE) ? -AC = 0.28829 
1 


(AB-AE?) 3 -AD - 0.42023 








AE = 3.86108 in. 
1 


(АВ2.АЕ) 3 -AC = 0.00000 
1 


(AB-AE2) 3 -AD = 0.00000 


Move F ->G 


Move Е -> G 


Сіуеп. Given а point on BD (a point on the 
x — cubes powerline), project to the point 
ү: 20 of cubic similarity. 
ο Е On Cubes 
012596B BE - — 
Descriptions. 
BE 


nD =. DK := BD DJ:- BD JK := BE 


| X . 2 2 
DE := BD CD:- — CK := ./ CD” + DK 





2 Y 
DK.JK CH 
HK = — —— CH:= HK-CK СЕ--- 
CK 2 
DK.FK CD.FK 
ЕК: CK- CF GK:= —— FG = — — 
CK CK 
GJ.DK 
GJ:= JK-GK AD:-- ——— ΑΕ:- AD-« DE 
FG 
AB :- AE - BE АВ = 0.27551 AE = 1.27551 Unit - 1.00000 
BD - 0.5 XY - 0.25000 
X - 5.00000 
Definitions. Y - 20.00000 
CD = 0.12500 
1 1 1 1 АВ - 0.27551 
BD-—-0 DK-—-0O рУ---0 DE-,-0 AB TEE] 
Y-X)? 
X x? +Y? Se = 0.00000 
JK-1-0 Сре CK-— y ο X(X2«3.Y2) 
ος Υ i eH (Y - X) (Хх +Y) 5 
x?^xy 2vx?.y? 
Unit - 1.00000 
2 2 2 2 XY - 0.71301 
(Y - Χ) -(X+ Y) X -3.Y DK.FK x (x -3-Ү | X - 14.26010 
Y У. 4 YAX^ + Y EE 
4. Y X^«Y 4 Y X^«Y CDD SEED 
AB - 0.00472 
s.x?. y? у.(3.х2 + v?) (x+y)? (Y - x)3 AB510042 μας 
Ты dM o qua c" AES 2 2; 9 AB 2 2" Виа 4B - 0.00000 
4 (x +У | 2.x [x +3-Y | 2 х Їх +3-Y | 2 x Їх +3-Y | 2.X (X?*3.Y?) 

















Сіуеп 
мі - (№2 + 2.N.) 
Мі:-2 N2:=3 Linear division 
2. (N2 + N3) 
012996A Να = 9 
Descriptions. 
AE 
AE:=N, AH-N4 АС- E 
AC.CF 
СЕ :- Ns BC := ————  CE:- АС 
AH 
BC. CE Мі = 6.32883 cm 
ВЕ:- CE- BC CD- E Т DE := CE- CD N2 = 2.58233 cm `. 
Ns = 1.65100 cm н 
АН-Ср Мі Ns 
AD :- AC + CD Doc - BC - ET - 0 М.М» ΝΙΝ 
"№2 —— — — -DE = 0.00000 Шыны - - 
2: (NaN) cm т (нан CP - 0.00000 сіп 
ЕКЕН Νι.(Νο12.Ν 
Definitions. A ар = 0.00000 са №№ -DG = 0.00000 cm 
№1 - № Мі (Мо +2. Ns) oan Νο. ΝΟ 
DE — —— — — —- - 0 ΑΡ -- —— - 0 BIS nee 600000 cm 
2 (Wa +N) 2- (Na Na) ан, 22-9 
Ni ΝΑ N1: ΝΑ N2: Να 
ВС-----0 = DG - —— = 
2:Ν2 2. (№2 + Να) № + Мз 


S 2 





Given. 
Мі-2 Νο:- 9ὃ 2 
T Ма (М. - Να) 
Ма -9 N4-—3 Linear division 
012996B з. а- Ni. Nə — N2 -N3 + Nz- N4 
Descriptions. 


AE:-N, АН: М; АС:=Мз 


АС-СЕ 
CF := М ВС- -a CE := AE - AC Мо Ма (№1-М№) 
(Ni-N2-N2-N3)+N3-Nq 
Νο:Ν.:(Νι-Ν.) 
(Ni-N2-N2-N3)+N3-Nq 


Мэ-((Мі.Мә%М1-Ма)-Мә-Мз) 


-DG - 0.00000 cm 


BC.CE 


-CD - 0.00000 cm 
BE:-CE-BC CD:= "ВЕ. DE := CE- CD 


-AD - 0.00000 cm 











CF.CE (Ni-N2-N2-N3)* Ns: Ма 
AD:-AC«CD DG = — — pape | 
ВЕ (N,-Np-Np.Na)+Ng-Na -DE = 0.00000 cm 
Ма Ма 
-ВС - 0.00000 сіп 
№ 
Definitions. 
2 
Мо (М. - Να) Ма (Мі N2 + Ni: Na - N2- №) 
DE я AD ————— ——————— 20 
N,:N5- №. Ма + Ма N4 М №2 - Мо N3 + Ns: N4 
Να: Ма 
BC - - 
Мә 


N3- Ма. (№: - Να) №2 Ма (№: - Να) 
ере О | Ge в ШЕСЕЕ 
N,.N5- Мо Мз + №. N4 Мі №2 — №. Ns + №. N4 








Given. 
W.Z 
W:-8 Y:-6 Linear division 
X:20 2-17 2-(W-Z + X-Y) 
012996C 
Descriptions. 
x W AE 
АЕ := — EH:=— AC:= — 
x x 2 
AE = 1.00000 
Y АС-ЕН W/X - 0.40000 
СЕ := — Ар: ———— W - 8.00000 
Z EH + CF AD = 0.265625 X = 20.00000 
Y/Z = 0.35294 
Definitions. Y = 6.00000 
Z = 17.00000 
X W 1 ЕН - 0.40000 
ΔΕ -0 ЕН 2 ος СЕ - 0.35294 
АП - 0.26562 
СЕ Ы О Ар moe - 0 —— TA AD = 0.00000 
Ζ 2(W.Z-X-Y) κ I Td In 


Given 
U:-8 W.:-11 Ү:-5 
V := 20 X := 17 2 := 15 
012996D 
Descriptions. 
ν U W Y 
АВ -- — BC := — AD := — DE:= — 
ν ν Χ 2 
BD. ΡΕ, 
BD := AB- AD DH := 
BC 
ΑΡ:ΑΡ 
AH: AD + DH AF:= ——— ΑΕ = 0.444853 
Definitions. 
U W Y 
AB-1-0 BC - — Ар – — = 0 DE – — = 0 
Χ 2 
X-W V. Y. (X — W) 
BD - ——— = 0 DH - ——— ——— = 0 
X U.X.Z 
U.W.Z - V. Y. (X - W) 
АН-----------------0 
U.X.Z 
U.Z. Ww? 


F-—— ~ -o 
X .[U. W.Z V. Y. (X - W)] 


Linear division 


AB - 1.00000 
BC - 0.40000 
U = 8.00000 

V - 20.00000 
AD - 0.64706 
W - 11.00000 
X - 17.00000 
DE = 0.33333 
Y = 5.00000 

Z - 15.00000 
AF Ξ 0.44485 
FG - 0.22917 
AH - 0.94118 


AB - 1.00000 
BC - 0.47059 
U = 8.00000 

V - 17.00000 
AD - 0.40000 
W - 8.00000 

X - 20.00000 
DE - 0.22222 
Y = 4.00000 

Z = 18.00000 
AF = 0.23415 
FG = 0.13008 
AH = 0.68333 





U.Z. Ww? 





X.[U- W.Z + V. Y (X - W)] 


E 





0.2.12 


— —AF = 0.00000 
X.(U.W.Z+V.Y.(X-W)) 


Е 


-АЕ - 0.00000 


Unit. 

BC:- 1 
Given. 
М1 = 5 


On Gemini Roots 


Hitting AO from any RT while 
013196A N5:- 3 maintaining Gemini Roots. 
Descriptions. 
CJ 

ВЈ = Ny CJ := BJ- ВС CI - cy IJ:= СІ ВЕ:--/ВС-ВУ AB:= BF ë Sean arin 

AF = 1.329 in. 
N FO = 0.994 in. 
| BJ = 2.650 in. 








AF:- AB- BF CF:=BF-BC FJ:=CJ-CF FO:=.CF:FJ CR:= СОМ. 














FI.FO = 0.453 in. 
HS: CR  FI- FJ-IJ FG- — — AG - AB« BF « FG о 
FO + HS BH = 0.974 in. 
2 2 О5-ҒО HS.GO | 
OS := / (HS + ЕО)“ КІ" GO- ———— АУ:-АЕ-ЕУ  GL- ——— А U 
HS + FO OS | 
АС-ҒО FU.AJ FO (AF - CF) AG-DK | BC = 1.000 
FU := AH = ———  DK:- ——————__ AD := ——— AC:= AF-CF | BJ = 15.900 
GL FU + FJ FU CF GL | 
| FO - 5.966 
CR.DH | АЕ = 7.975 
CD: AD-AC СН:=АН-АС DH:=CH-CD HJ:=CJ-CH EN:= ——— — -- ° σα ної 
CD + HJ = 2. 
CD.(CR+EN) BH = 5.844 
CE -- FN АЕ: АС+СЕ BD -- ВС + CD BH = ВС + CH JBJ -,/BD-BH = 0.000 
AF AE Fo = 1.337 
— -— = VBC.BJ-./BD.BH = о 1 
FO ЕМ 1 
2-BJ + 
= 1.337 
BJ-1 
ο. 
ΑΕ 2.BJ^ 





--- - 0.000 
FO //BJ-1 


S 2 


M, 


Definitions. 


BC = 0.167 in. 
AF = 1.329 in. 
FO = 0.994 in. 
BJ = 2.650 in. 
BD = 0.453 in. 
BH = 0.974 in. 












BJ-N,=0 CJ-(N,-1]-O CI- 


-ο BF- /М|-0 





Α U 


BC - 1.000 
BJ - 15.900 
FO - 5.966 
AF - 7.975 
BD - 2.721 
BH - 5.844 


4 BJ -/ BD.BH = 0.000 














1 1 1 1 
4 4 2 2 4 4 
GO - | - -0 AJ- [N(./N,«1)-0 
4 
E. | = | «| E | 
4 4 4 4 4 
N,^.N5.(N,- 1 NQ,^.|4.N^.N5« н, +1 N,^.|4.N,^.N5« /Ν +1 
1 2 1 1 1 2 1 1 1 2 1 
ο ο о ЕО------------------0 AH — ———————————————— = 
1 2.N5 1 


2 








= x es 2 
2.N2 + N) 2.N2 + NJ 4 
E: E 
ep PENES. a ο RCM 
2.N2 + NJ 2,5 55.1 
- τ Э 2 
WA ent i \ o Е алы. o 
ама (+ 1) ex, (яма? 1) 2.41 1 .N2 +1 
8 1 з 5 ES = 
a ο et ee К чын Κα 1 - 


1 3 
2. N4«2.N,^.N5«2.N4,^.N5-1 
(N1*4 N1 οί Ni Not 


| ea nus Ὁ 


1 3 τ 
N4 «2:.Ν1΄Νρ42-Ν9΄-Νρ-1 
3 1 
АЕ 2M | лк 2517 


1 
4 
2. мі Мом 
17271 
P ND 


4 4 


3 


4 
1 = 


= 0 BH 


4 


4 






BC = 0.167 in. 
AF = 1.329 in. 
FO = 0.994 in. 
BJ = 2.650 in. 
BD = 0.453 in. 
BH = 0.974 in. 





A U 

BC - 1.000 

BJ - 15.900 

FO - 5.966 

AF - 7.975 

BD - 2.721 

BH - 5.844 
Уво-/вр-вн = 0.000 





AF 2894 
FO |/BJ-1 


Find А Segment 

















Given. 
NJ :- 3.467 Find segment АВ. 
020296A Nə := 1.728 
Descriptions. 
BE BE 
BE := М1 BD := — CH:= BD BD := — 
2 uu 2 
BD 
mo DH 
CD-BD-4- pnu-dcpD?.cuH? pF:= — 
2 2 
DH.DF 
AD := ———  AB:- AD- BD BC := BD- CD 
CD 
V (AB + ΒΕ) -AB - (AB + BC) = 0 
DH = 1.881 in. 
Definitions. AD = 2.422 in. 
N Ny Ny 
ΒΕ-ΝΙΞΟ BD-—--0 СН----0 ΒΡ--- - 0 
Ν (н 1) Ν 2.N 2 2.N i Given BE and BC such that 
οσο 12-82-28. АВ = 
ορ. 127 ΄ ο DH- = \/ (AB + ΒΕ) -AB = AB + BC, find АВ 
4-М2 4 № (82-1) 
ΝΙ Ν 
ΑΒ 0 BC- -0 
4. N5 (Na - 1) 2.N5 
м1 (2-М2-1) м1 (2-М2-1) 
V (AB + BE) АВ - =O AB+BC- 
4-М2-(М2-1) 4 Ма (82-1) 
Bc? 
ΑΒ - 0 





BE-2.BC 


BC - 1.003 in. 
BE Ξ 3.467 in. 
AB - 0.689 in. 
BD - 1.733 in. 
BC - 1.003 in. 


BD 
— = 1.728 
BC 


BC? 
-AB = 0.000 in. 


Given. 
X:= 7 
020296B Е = 49 
Descriptions. 
Y 
DE := Y BD = DE БЕ:-2-ПЕ 
CH=BD CD-v рн. /CD2:CH 
DH DH.DF 
DF:- —— AD := —_ AB := AD- BD 
2 CD 


BC := BD- CD AB = 0.603571 





V (AB + ΒΕ) -AB - (AB + BC) = 0 


Definitions. 
Y Y Y 
DE-—=0 BD-—=0 CH-—=0 
Y Y Y 
х2,ү2 
ВЕ-2-0 CD->-=0 ΡΗ κ - 0 
J| х2? „ү? х2,ү2 
ΡΕ — о AD- = 
2.Y 2.X.Y 
2 
(Y σα) Y x 
АВ- -0 BC--—--0 
2.X Y 


(K+¥)(¥-X) (¥-X)(K+¥) ο 
2.X.Y Й 2.X.Y i 


Find A Segment 


Find segment AB. 


Given BE and BC such that 





Ν (AB ΒΕ) -AB = AB + BC, find ΑΒ. 





DE = 1.00000 
XY = 0.35000 
X = 7.00000 

Y = 20.00000 
AE = 2.60357 
AB = 0.60357 


Unit. 
Or, the 17 decimal place rustic solution. 
Given. 
Ni Use iteration to find any root pair for BE. 
021496 A:-40 3:20. A Remember that when N is set to 2, we have cube 
Descriptions. roots. 


CI 
CI - 1 6 GI:= CG BC: 


1 


BI 


ВС + CI ВЕ := / ВС. BI СЕ := BE - BC 


EI := CI- CE EK := / CE -EI EG := CG- CE 





EK? 
АЕ = —  АС:- АЕ – СЕ AG := AC + CG 
EG | 
αν:- CGN IO: GN ΟΜ:- GN | 
EK | Ν | 
EG.GN | | | 
EPo GN + EK ар x | | 
FGo λα. ECON EP5,1 AF; ο ο... , 
GN + EK 
AFo Еб;1 EG.GN 
= EG.GN GN + EP; 
ar 2 GN + EP; 
Flo ' GN + EK ΑΡΣΗ |с 
CFo ха ЕС-СМ де FI5.1 δ 
ЕТО GN + EK CFs.1 GI РО 
АҒ - AC 


FL5.1 





α/ CF5 -FI5 


2 AFA-AJ 
АК :- /АЕ?+ЕК? AL: | (АРА) + (ЕЕ)? Αὐ-“. 4o. АМ 


ΑΙ, ΑΙ, 
CQ.CM 
CQ:- AQ- АС I1Q:= СІ- С JQ:-4/CQ.I CD = ------- 
Q = AQ Q Q ю- /CQ.IQ τμ. το 
10 ІО 
HI:- — — DH = CI-(CD+HI) BD - BC-« CD 
IO + JQ 
DH 
BH := BC + CD + DH Jom | BE --/ВО.ВН = O 
CD-HI 





The next two equations are for the Delian Problem only. 
Resolution set to max of the program. 


Q| = 


(вс-від) -BH- 0 


1 
BD - 1.2599210498948732 23 — 1.2599210498948732 


17 decimal places. Good to the limits of the program. 


1 


BH - 1.5874010519681994 4 = 1.5874010519681994 


А graphics peek. 





















































0.05751 
pg, 90575 
FG, 0.05749 
77770.05748 
0.05747 | | 
ο 10 20 80 40 
δ 
T T 
| | | 
10 20 80 40 
δ 
0.44253 | T 
cr, 944252 
cF 044251 
777770.4425 
0.44249 -і | | 
ο 10 20 80 40 
δ 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not theoretical, and therefore has been solved 
by a finite number of steps. The next step is to solve it theoretically. That solution alone will conquer contiguous domains and will satisfy the 
purist. The solution is only good to material differences, on the atomic level, so to speak. 








Unit. 
СМ := 1 Сіуеп C1; Co , Cg, find сл. I had this sketched out in 95, but 
Given. if I put it there I would have had a lot of document links to 
№] = «13749 redo in "The Quest." In my earlier revisions, it seems that I 
forgot to remove the reciprocals for C2 and 3. 
завіз Nə = 30814 
Descriptions. 
en Method for Unequals 
CK: — CE: М ІМ-М2  EL:-CM-(CE-LM) 
2 
EL.LM CM 
BL:= ——— ВМ :- BL + LM BC := BM- CM BK:- —— + BC 
LM - CE 2 
(Ba? iD eR?) 
R:- LM Ко = CE D:= EL KS := CK EH = -———— — — — 
2.D 
ks? 
ЕК -- BK СЕ:- CK- FK FM = CM- CF FS:-4/CF.FM 
FS.HK CH.FS CM - 1.00000 
HK:= CK-(CE+EH) CH: CK-HK  HN:- τε Ρε CE - 0.13749 πο α О) 520100000 
2.(1-4-CE.LM) 
LM - 0.30814 
FS.CM CM (FS - JR RO PS - 0.16749 
JR:- — —— О - шы даа Ды) Р5:--- PS = 0.167485 
AF + FM FS 
Definitions. 
1 Νο (М1 + Νο 1) νο (2-N, - 1) м1 (2-N2- 1) 
CK->=0  CE-N,-O0  LM-N59-O0 ЕІ-(1-К2-8||-0  BL-——— — ——— -0 ВМ------2---0 BC-—— — =o 
2 N,-N N, Ν N, --N 
1 72 1 72 1 72 
2 
4.М1 Νο - N5 - NJ CM 2.N,-2.N5-2.NQ7-2.N,-N5- 1 
BK-— 7 -0  R,-N9-0 Ra3-N,-0 5-(1-Νρ-Ν|]-0 К8----0 EH-—— — 7 — -0 FK 
м1 (2-N5- 1) Νο (2-N, - 1) [Ny -Np-(2-Ny - 1) (2-N5 - 1) №1 - Nə 2.N5-1 
СЕ - ————— Oí = 0 FM - ———— ——————— 2-0 FS - Що HK – =0 CH- 
4:ΝΙ Ν2-Ν2-ΝΙ 4.№1 Мо - N5- NJ (N1*N2-4-N,-N5) 2(81-82-1) 2(81-82-1) 
/81-М2:(2-81-1)(2-82-1) (2-82-1) 2. [N] Νο (2 N1- 1] (2:5 - 1) (2-82-1)(2.81-1) 
HN - 1-М М su аве о 4.N N N N d Ү-------:-------------0 КО-------------0 
( —2 1) ( эл2 “2 1) 1-4 N, N 1. 4.Ν..Ν 
172 172 
(2-82-1)(2-81-1) 
PS - —— —————— = 0 


2(1-4-81-М2) 





см? (му - N2) 


_2.(4-М1 ΝΟ ΝΟ ΝΙ 














Сіуеп. 
W=3 Ү:-6 Method for Unequals 
X := 20 Z:- 19 
Unit. Given су, с2 , сз, find c4. The thin blue lines is the process 
041496B си x I developed for finding the powerline between two circles. 
= x 
Descriptions. 
CM WwW 
CE he LM := — EL := СМ - (CE + LM) 
EL-LM CM 
BL - ————— ВМ := BL+LM BC := BM - CM ВК := — + ВС 
LM - CE 2 
š (се? -EL?- LM?) CM = 1.00000 
power line. EH := и К5:- СК СЕ - 0.15000 
| W = 3.00000 
| κο | I | Х = 20.00000 
ЕК - ET CF := CK- FK FM := CM- CF Е5:--/ СЕ-ЕМ Du 2531508 
Y - 6.00000 
FS.HK CH.FS Z - 19.00000 
HK := СК- (CE + EH) CH := CK- HK HN := ЕК AF - HN PS - 0.15909 
FS.CM CM (FS - JR) RO 
ЈЕ = “τα ΒΟ -- MAS PS := = PS = 0.159091 QE WE ad abdo 
И 2(XZ-4WY) — ` 
Definitions. 
1 W Y (X.Z-X.Y-W.Z) Y-.(W.Z-X.Y-X.Z) 
CM-1-0 СК---0 οΕ- 3ο ІМ---0 EL- ———— ——— -0 —————————————— = 
2 X Z X.Z Z.(W.Z -X.Y) 


ви CONUS о оше КАЕ о "йо = 2.W^z-2X^Y.Xx^ z.2WXY-2WXZ o 
W.Z-X.Y W.Z-X Y 2.(W-Z -X.Y) аа: = 


1 W-Z-X-Y W-(2-Y -Z) Y-(2-W - X) 
KS. Πες dy er ==... ЕМ 

2 2.(4.W-Y М2 - X Y) 4.W-Y_W-Z_-X-Y 4.W.Y-W.Z-X.Y 

J/W-Y-(2-W -X).(2-Y 7 W.Z-X. Y X.(2.Y 7) JW-Y-(X-2-W)-(Z -2 Y) 
pg- == ога о но 

(W-Z-4-W.-Y «X Y) 2.(W.Z-X-Y-X.Z) 2.(W.Z+X.Y Χ.2) (X-Z-X.Y-W.Z) 
X.(2.Y -Z) 2 /W-Y-(X-2-W)-(Z -2-Y) (X-2.W).(z-2.Y) pg '-27W (2 2Y ο 

AF —-———————————-0 JR-—— =s ВО 2.(X-Z-4-W.Y) 

2.(4.W-Y -W-Z - X Y) (X-Z -4-W.Y) АЎ X.Z-4.W.Y 


Unit. 


On Gemini Roots 


041596 


Descriptions. 


y BC. CE 


—.CF 
2 


= ВЕ - ВС CF: 


АВ ΒΕ АС := /АВ-АЕ ВС:- АС- АВ СЕ: 


АЕ: 


1 


cr? 
CD 


CG-BC ЕС: BG- BE СН: 


BG -- 


BD-BC CG- 


CD: 
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GM- BG EM := BE - BM IL: 


BM: 














Definitions. 
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Unit. 
AJ:-1 
Given. 
№ :- .24440 Given Three Radii 
041696A N^ ‚= 19782 
Descriptions. 
AJ 
AF:- — HJ := М1 МО := Ν2 HM:- HU МО:- ΝΟ 


2 


AJ = 4.23333 in. 
HJ = 1.03462 in. 
NO - 0.83742 in. 
AB - 0.769770 in. 


HO := HM +MO FO := AF- NO AH := AJ - HJ FH:- AH ΑΕ 


но? + FH? - ro? 3 25 
EH = тн ВОЗ /НО”-ЕН” ОР-КО 


= 1.00000 
AJ ` AJ = 1.00000 








HJ = 0.24440 
E u Е u u HJ 
EG := OP AE := AH - EH AG := AE + EG GP := EO = «бло 822010051 
AB = 0.18182 
2 2 АС. (МО + ΟΡ) АР .AL — =0.19782 
АР := «(АС + GP PL = — — AL := AP-PL AB- 
AP 2-АС 
— = 0.18182 


AB = 0.181806 
(2-HJ42-NO)-1 


Definitions. 2.((2-HJ+4-HJ-NO)-1) 


-AB = 0.00000 


1 
AF-— = 0 HJ-N,=0 ΝΟ-Ν2ΞΟ ΗΜ-ΝΙΞΟ MO-N5-0 





2 
1-2.N5 1-2.Ni4 
HO - (№1 +М2) = 0 FO - 2 = 0 AH - (1- N,) - 0 FH - 2 =0 Given c1, c2 and c3 find c4 such that 
AB is collinear with c1 and c2. 
2 
N1-N5-2.N, -2.N, No Га а Мо (1 - 2.N5- 2-Νη] 
ΕΗ — — ————————————— = ϱ EO - ———————— -- ϱ 
2-М4-1 1- 2.Ν 
1 1 
OP-N5-0 EG-N5-0 AE — о 





2-N,-1 
2 
пану Νο 2.5, ву ма ) 


2.81-1 1-2-3 "ΘΙ 


2:Ν2-{1-4:Ν1-Νο- 2-Νη] 1-2.N5-2.Ni 
29 aec p CN АВ := —— 
1-2-N,-./1-4-N,-N,-2-N,-8-N,-N5 1-2-N,-./1-4-N,-Nj,-2-N,-8-N,-N5 2(2-81-4-81-82-1) 


РІ, - 2-М1%2-М2-1 








Сіуеп. . Е 
W-4 у-з Given Three Radii 
X:= 20 27:17 Given c1, c2 and c3 find c4 such that 
Unit. AB is collinear with c1 and c2. 
X 
041696B AJ := = 
Descriptions. 
AJ w Y 
AF := — HJ = — NO :- — НМ := HJ МО: NO 
2 X Z 


НО:С-НМ-МО ЕО: AF- NO AH := AJ - HJ FH:- ΑΗ ΑΕ 











но? + ЕН? - ro? а 2 
ЕН- ———————— £0 := J HO EH” οΡ- NO 
2-ЕН 
ЕС- ОР AE: АН-ЕН  AG--AE-EG СР-ЕО аламы 
зо з АС (МО + ОР) АР АІ, 
AP := 4| Αα αρ PL- — ^^  AL:-AP-PL АВ- 
AP 2.AG 
AB - 0.269231 AJ = 1.00000 
HJ = 0.20000 
Definitions. W = 4.00000 
1 w Y w ү X = 20.00000 
АҒ---0 HJ-—-0 NO-—=0 НМ----0 мо---0 ΝΟ - 0.17647 
2 x 2 x 2 Ү - 3.00000 
2 - 17.00000 
W.Z«X Y Z-2.Y X-W X-2.W AB - 0.26923 
і (2-HJ+2-NO)-1 2-(W -Z+X-Y)-X-Z 
2-((2-HJ+4-HJ-NO)-1) аб 2-(2-W-(2-Y+Z)-X-Z) AB = 0.000090 
2.W?.z.X?.Y - W.x (2. Y 7) J/4-W-Y(X-Z-2.X Y-2 W 7) 
йй ы el Se. о 
X (X-2.W).Z Z.(X-2.W) 
Y Y 2.W.Y-2.W.Z«X Y-XZ 4.W-Y+2-W-Z-X-Z 
op- =0 EG-— —0 Ap. = eo AG ee 
Ζ Ζ 2(2-4-х) 2(2-4-х) 
2 2 2 
J/4-W-Y-AX-Z-2.X.Y-2.W 7) /x.z? -2.w.z?-s.w v? -4.W.Y .Z 
ap. το о — а ρω 2 4 IM M TU Е 
Z. (X - 2. W) Z4/X-2.W 
PL “V eZee es Ышы), (X-Z-2.X.Y -2.W.Z) 2.(W-Z«X.Y)-X.Z 


εξ. 0 
ΑΙ, - О ΑΒ---------------------0 
2 2 12-W-(2- X. 
Z-\/X-2-W-\/ Z* -(X-2-W)-8-W-Y*-4.W-Y-Z /x-2-w. x Z a4 ГІТ av 2.[2.М.(2.У+2) - X-Z] 





The Man іп the Moon; What is his name? 

Monday, February 20, 2020 

My name is John; I am either insane, or, things have been written about 
me thousands of years before I was born. These facts, about me, are hardly 
a mystery and can be dismissed a countless variety of ways. I am not, nor 
ever have been, of significant importance. I believe that the world was 
prepared to ignore me so that they would not ponder the most important 
question there really is, or could ever be: What is the name of the Man in 
the Moon? Let me show you a picture so that you can follow; I have been 
doing a rather detailed examination of my subject. 


Here is the moon, or rather the crescent moon. 


From time to time, some observers have spotted the Man in the Moon; 
fortunately, I have a friend at an observatory which was able to photograph 
him; 


I may have actually seen а commercial of him somewhere. If you were 
wondering why people say that aliens are little green men, it all started 
with the Man in the Moon. 

This little essay is not about little green men, it is about finding the name 
of The Man in the Moon. In the following two graphics, if you examine them 
very, very carefully, you will see the controversy about his name. 


S 


Unit. 
2 AG:= 1 The radius of the Large, green, Circle, it is taken as the unit of the crescent. 
Given. 
CF:-.53859 The radius of the Small, pink circle. 


CG := .65522 The difference between center of Radius Large and Radius Small. 
041796A 


BH:- 1.15236 The point on the diameter of the Large Cresant that we want to know the radius of that circle on the perpendicular. 
Descriptions. 


(де? + ca? _ cr?) 
AJ-2.AG ВС- әсе BC:=CG-BG FG:=CG-CF 





The Man in the Moon. 
AB:- AG- Ва BJ:- AJ- AB 

















ΑΗ: ΒΗ:ΑΒ  GH:-AH-AG HR -AG?-GH?  BP- HR к. 
PR-BH  Ps- ΗΚ рб. pBp.ps Еб=\/РЕ2+Р52 Ns. RS ο ss 
HR AJ = 7.45067 cm 
2-2 ана CF - 2.00643 cm 
СМ - CF CS := 4/ NS“ + CN CK = cs SK := CS- CK CG = 2.44091 cm 
BH = 4.29291 cm 
Eme. BC.KN BS.SM OR - 1.63154 cm 
KN:-4cN?-ck? км- SM: SK-KM  SL- 
BS cs AG - 1.00000 
2 2 CE.HR AJ = 2.00000 
BL:=BS-SL EN: BL  CE-|CN^-EN? нт- “N ο... 
CG = 0.65522 
AG.CG BH - 1.15236 
GT:- HT-GH GO- GT TheManInTheMoon :- AG - GO OR - 0.43796 
2-BH-CG 





TheManInTheMoon = 0.437958 





-OR = 0.00000 
((CF2+2-CF)-CG?)+2-BH-CG+1 


Definitions. 


-BH-CG 
TheManInTheMoon — 2 -0 


cr2.2.cr- ca? . 2.BH.CG +1 





This name, 2 times BH times CG divided by CF squared added to twice 
CF removing CG squared added to our denominator with a unit added, 
which some who are uninformed call an equation, denotes the name of the 
man in the moon using these very specific set of absolutes, or nouns. It is 
always correct and always exacting. So, one could say, well, that is the 
name of the Man in the Moon. If this were the only way to name the Man 
in the Moon, there would be no controversy. What happens if we use the 
exact same criteria, same geometry, same arithmetic, same algebra, but 


make a slight change in our naming convention? Let us ask Seven of Nine 
or what have you. 


0417968 X The Man in the Moon 
АВ:= > 
Descriptions. E 
-Y -W й 
АС:- 2-АВ СЕ "ei DE Еи m 
2 x 


BC:-AB ΒΩ͂ ΑΒ CD:= CE+ DE BD := CD - BC 


























(дв? + во? - pE?) 
ВК := вано є Г DK := BD- BK  BE:- CE- BC 
| ско АВ = 1.00000 
АК := АВ-ВК CK := AC- AK СЕ := UY FK := CK- CF CF - 0.55686 ; 
U = 7.00000 I 
ΒΕ:-ΒΟ-ΟΕ AF:= AC-CF FG := / CF -AF КР := FG V арашашы i 
DE = 0.82353 і 
W = 7.00000 і 
BF -GP і 
GP:-FK — HP- τς HK -KP«HP GH-4GP?.np? X - 17.00000 | 
СЕ = 0.93333 2 
2 = : 
HN-GH DN: DE DH:=/DN7+HN* pg PN Y - 7.00000 | 
= DH Z = 15.00000 і, Р a 
=: ————————————— э 
DK.NS ми = 096055 ο ΜΝ ΟΕ ΡΕ ΟΕ 2 
[2 2 
HS:- DH- DS NS := 4 HN“ – HS ST: MK HT := HS + ST 
стен = 0.36255 
нк.нт 242. 2142.FK- bois 
HU = KU := HK - HU току DJ -4DN?- JN? ο απο 
ΡΗ Ү-(0-У) 
-MN - 0.00000 
DJ.FG AB-BD U-Y-V-Z 
FV - "Үн BV := FV- BF BM := ———  TheManInTheMoon := (BG - BM) 
TheManInTheMoon = 0.36255 
2.ЕК.ВО 
z 2 = 0.36255 Y.(U-V) 0.36255 
DE“+2.DE - BD“ +2-FK-BD+ 1 UY-V.Z ` 
2.FK.BD Y-(U- V) Notice that some elements, crucial to the first name, are wholly 
TheManInTheMoon - -0 ММ: missing іп the second name!!!!!! Where did W and X go? 
TheManInTheMoon -- - Е Е 
DE? + 2-DE - BD? + 2-FK-BD + 1 erann nekoon- τν уд 


Along with our first name, we have a second, which is completely 
different, yet entirely true. Y multiplying U minus V over U times Y 
subtracting V times Z. How is this possible? The first equation denotes all 
the givens, which are nowhere to be found in the second!!!! 


Here is a little bit about the starting convention for our names. The first 
method was arithmetic, based on nouns, a one-to-one correspondence. It 
is like saying, this is such and such, and that is such and such. It is like 
counting pebbles. The second method is geometric. Same geometry, same 
arithmetic, same algebra, but instead of just nouns, we use a noun and a 
verb; for example, instead of saying, it is One, we say, she, or he, is Seven 
of Nine; in short, nouns and verbs. So, there you have it. The very same 


thing to name апа by the very same systems of grammar. Тһе very same 
geometry, the very same arithmetic, the very same algebra, yet we arrive 
at two different names, both arithmetically identical, meaning of course, 
they have a one-to-one correspondence between a thing and an arithmetic 
name. The construct of the naming convention in the first example is very 
familiar to us; we use it all the time, but the second, well, that is another 
of my own inventions. Invention does not mean we create anything, only 
that we have leant to recognize and reproduce something. 


Now, people have told stories about me for thousands of years, not one 
of those who told those stories, save those who were instrumental in 
creating certain written works, even knew what they were talking about. 
Well, my name is certainly not important, and in fact, it was written that 
my name would be a common generic name, John: not interesting at all, I 
worked from skilled trades to day labor. Yet the name of the Man in the 
Moon, never worked a day in his life, that, has turned out very interesting; 
the stories told about that name, well it is well documented by every 
possible grammar system and like our crescent moon, not even noticed 
until a shadow appears. 

I have created a little work packet for those who want to study the mystic 
art of names and have placed them in a directory called The Man in the 
Moon, on the Internet Archive. Anyone wanting to become a true mystic, 
with real power, will study the art of names, magical incantations which 
uses only four specific grammar systems; Common Grammar, Arithmetic, 
Algebra and Geometry. These four grammar systems are the true 
descendants of Adam and Eve, a Conjugate Binary Pair, often called simply 
a noun and a verb. 

The first set of equations reduce to all of our givens: The second, to a 
ratio of the givens: Arithmetic and Geometric. Thus, when so called 
intellectuals tell you, that such and such is THE EQUATION for such and 
such, well, they are simply illiterate. The elements of every thing are 


binary, and іп binary, we have both arithmetic and geometric results, 
absolute and relative. The Relativities of Einstein are proven myths 
venerated by simpletons; the elements of a thing are physical facts. 

Let us do a very brief review of the evolution of binary information 
processing. Binary is how every possible grammar is effected; we name, 
and can only name, relatives and correlatives, the two parts of any thing, 
their shape or boundaries and the relative differences within them. In 
metaphor, one of the ways it is introduced in the Bible is by a Conjugate 
Binary Pair called Adam and Eve. The Book, however, is just full of these 
binary contrasts, very deliberately placed. Then there is Geometry, a 
simple stop, go, stop, producing a line segment from which all of geometry, 
unless you are an idiot non-Euclidean Geometer, who cannot spot a 
contradiction in the words if it bit them in the ass, is produced. Then there 
is Plato. Plato used the term Dialectic, speaking by 2's, to preserve the 
science for posterity in dialogs. If he would have put it down plainly, his 
life would have been forcibly shortened and no dialogs would have 
remained. There have been relatively few prophets in history whose work 
has been aimed at bringing into the human mind that all information is a 
product of binary processing until today we have the computer. Yet every 
thing, every possible thing, is this binary, so it is not new, in fact, as it 
defines existence, it could never have been new; it just is. 

A mind, by the recursion of this binary, produces exactly four groups of 
grammar from the intelligible of Language; Common Grammar, 
Arithmetic, Algebra, of which these three are called Logics, while the 
remaining one, which can be used to example everything, is an Analogic 
called Geometry. 

Let us use egocentricity as an example. Egocentricity is inversely 
proportional to intelligence. The reason is very simple. The less you really 
comprehend of the world, the more one has to play with themselves. It is 
an evolutionary artifact; unless one is very intelligent, and everyone else 


just leaves you to play with yourself. Every animal's behavior is egocentric 
in terms of simple survival; however, the more one comprehends what it 
takes to survive, the more of the world one has to be able to comprehend 
to do it. This is not necessarily linked to large memories. Aristotle had a 
phenomenal memory, but he was not the sharpest tool in the shed; this 
also accounts for his vanity. 

This fact is what makes me believe that either the Man in the Moon is 
very stupid, or he is very wise; for thousands of years, all he seems to do 
is show off. I wager that study will eventually solve the mystery. Maybe he 
is trying to get someone to toss him a rope so he could climb off the moon. 
Today, people are still simply smoking the rope. 


Q Unit. 
2 АС := 1 The radius of the Large, green, Circle, it is taken as the unit of the crescent. 
Given. 
CF := .53859 The radius of the Small, pink circle. 


CG:-.65522 The difference between center of Radius Large and Radius Small. 
ОЯТТЭВА ВН := 1.15236 The point on the diameter of the Large Cresant that we want to know the radius of that circle on the perpendicular. 
Descriptions. 
A Circle In A Crescent 
(AG? + сс? _ cr?) 
AJ := 2. AG BG = ————— — BC:- CG- Ва FG:= CG- CF 


2.CG 


AB:- AG- BG BJ:- AJ- AB 


AH:- ВН-АВ СН:- AH- AG HR: /AG2 GH2  BP- HR 


AG = 3.72533 cm 


GH.PR 2 2 
PR := BH PS := ———— BS - ВР-Р5 RS-4PR +PS NS: RS 
HR AJ = 7.45067 cm 














сх? СЕ - 2.00643 ст 
ον- CF с8- / №2 + см2 CK: << SK: CS-CK CG - 2.44091 cm 
BH - 4.29291 cm 
2 2 ВС-КМ BS.SM OR - 1.63154 cm 
КМ:--/ СМ -CK KM := SM = SK + KM SL := 
BS cS AG = 1.00000 
Jon? En? CE-HR AJ = 2.00000 
BL := BS SL EN := BL CE := CN - EN HT := EN ` CF = 0.53859 
CG = 0.65522 
AG.CG BH = 1.15236 
СТ:= HT - GH GO := GT OR :- AG- GO OR - 0.43796 
Λο  —= OR = 0.00000 
OR = 0.437958 ((CF2+2.CF)-CG2)+2.BH-CG+1 ^^^ 
Definitions. 
2.BH.CG 
ОВ – = ϱ 


CF? I 2.cF- ca? +2-BH-CG+1 


CG? -cF?+1 cr^.cc?- 1 
κο В BC--———— —--0  FG-(CG-CF)-0 


AJ-2-0 BG - 
2.CG 2.CG 


CF? - CG? +2-.CG-1 CG? _ СЕ2 2.CG+1 
AB. т o eo" рүгә =. 
2.CG 2.CG 


CF? CG +(2-BH+2)-CG-1 | CF? - CG? +2.BH-CG-1 ` 








AH GH ο 
2.CG 2.сс 
- J(2-cG+cF? - ca? +2.BH.cG - 1).(2.ca - CF? + ca? 2.BH.CG 1) ET 
2.CG i 
BH (cr? - cc? . 2.BH.ca - 1) 
PR-BH=0 Ба ~ -- e алы ~ -o 
BS - 





2.BH.CG 





2.cG + CF? - ca? + 2-BH-CG-— 1).(2.CG- CF? + CG? - 2-BH-CG+1 


2.BH.CG 





2.CG- CF -CG -2.BH.CG-1/.|2.CG- CF -σα – 2.ВН.Са+1 





/(2.сғ2 cr? + cr.ca? - 2.BH.cF.cG - CF «2. BH.cG).(cF? .2.cF?  cr.ca? + 2.BH.CF.CG + CF - 2.BH.CG) 


CS - -0 





2.CG + CF? - CG? «2.ΒΗ.0α- 1).(2.CG- CF” + CG? - 2-BH-CG+1 





ia cr? / (2.ca + cr? - ca? + 2-BH-CG- 1).(2.ca - cr? + ca? - 2.BH.ca « 1) 





fcr? - 2.cr? - cr.cc? +2-BH-CF.CG+ CF - 2.BH.CG) | cr? + 2-CF? - CF-CG? + 2. BH. CF. CG4 CF ^ 2. BH. CG 


4.BH?.cG? 
sk- НН, 


2.cG« CF? — CG? «. 2.BH.cG- 1) [| 2.ca - CF? .. 2.сЕ2 СЕЗ +CF.CG? .. | CF? +2.CF? - cr.cc? .. | 








" CG? 2.BH.CG. 1 + -3.BH.CF.CG- СЕ -2. BH. CG + 2.BH.CF.CG- СЕ + 2. BH. CG 


2.BH.CF.CG 





CF? + 2.cF?-cF.cG? I 2. BH.CF.CG + CF +2-BH-CG) -(2.cF? - CF? + CF-CG? - 2. BH. CF. CG- CF + 2. BH. CG 





2.BH.CF.cG.(1- cr? - ca?) ./ a.pn.ca? - 4.BH.CF2.CG-4.BH2.CG? +4.BH.CG—CF*+2.CF?.cG? + 2.CF? -cG*+2.cG?-1 I 

















KM -0 
-(сЕЗ-2.сЕ2-сғ.са2 .. | CF +2.CF? - СЕ.СС2 .. {crt - 2.cF?.cG? +2-BH-CF?-CG—2-CF” .. 
+ 2-BH-CF.CG+CF-2-BH-CG ) (+ 2.BH-CF.CG+CF+2-BH-CG / |, o¢4_9.BH.cq@?_2.cG?_2.BH.cG+1 
4 3 2 2 3 2 2 
2.BH.CG.| СЕ“ +2-CF* + 2-BH-CF?-CG+2-CF-CG2 ... (cr -2.СЕ2- cF.cG 1 2. BH-CF.CG + CF - 2.BH.CG) 
E + 4.BH.CF.CG - 2.CF - CG + 2.BH.CG? + 2-CG? +2-BH-CG_ 1 
2.cF? - СЕЗ, СЕ.С62 .. | cr? 4 2.cr? - CFCG? .. 2.cG« cr? - cc? .. ||2.ca- cr? .. | cr^- 2.cr?.cc? .. 
+ -2.BH-CF.CG- CF 2.BH.CG ) (+ 2.BH.CF.CG-« CF - 2. BH.CG + 2.BH.CG- 1 eer ΜΕ ee 
+ ca^ -2.BH.cG? .. 
+ -2-CG? - 2.BH.CG^ 1 
4 3 2 2 4 3 2 
m BH (СЕ « 2.cF? + 2.BH.CF2.cG « 2.CF.cG? + 4. BH. CF.CG - 2.CF -CG* + 2.BH.CG3 + 2.CG - 2. BH.CG- 1) 





(cr? + 2.CF? - cr.ca? +2-BH-CF-CG+CF+2-BH-CG)../4-BH.CG? - 4. BH. cF?.cG - 4.BH?.cG? + 4.BH-CG —CF* + 2.CF2.CG? + 2.cF? σα”. 2.cG? 1 





27 CF-(CF- CG + 1). (CF σα +1) (2.cG « cr? - CG? +2-BH-cG - 1) (2.80 - СЕ? co? - 2. BH.cG 1) T 
2.ca (cr? . 2.052. cr.ca? +2-BH-CF-CG+CF + 2. BH.CG) ./ 4. BH.cG? _4.вн.се2.сс  4.BH?.cG? + 4.BH.CG CF* 2.052.007 12.052. ο)”, 2.002. 1 
6 CF- (CF + CG +1) (CF - CG +1) -(2-CG+ cr? - CG? +2.BH-cG - 1) (2.00 - CF? + ca? - 2. BH.ca + 1) Ж 





2.cG (cr? + 2.cF? - cF.cG? + 2. BH.CF.CG + CF « 2.BH.CG) ./ 4.BH.CGŠ - 4. BH.CF?.cG _4.вн2.с62 + 4. BH.CG  cF^ + 2-CF2.CG? +2-CF*_-CG*+2.CG?-1 


cr.(cr*+2.cF?+2-BH.CF?.CG+2-CF-CG? + 4. BH.CF.CG - 2.CF - CG, 2. BH.CG? + 2.CG2 L 2. BH.CG - 1) 





CE -0 
2.CG-(CF 2.cF? + CF? + 2.BH.cG - CF.CG2 + 2-BH-CF-CG) 
qug ЕЕЕ -) 4.BH.CG? - 4.BH.CF7.cG 4.ΒΗ2.οα” . .[cF*+2.cF?+2-BH-CF?.CG+2-CF-CG? .. 
+ 2.BH.CG-1 + -2-BH-CG+1 + 4.BH.CG СЕ“ + 2-CF?.cG? .. + 4.BH.CF-CG- 2.CF- CG^ .. 
8 + 2.cF?- ca^ « 2.cG? - 1 + 2.BH.cG? +2.CG?+2-BH-CG-1 ЕЯ 
2.CG (CF + CG « 1) (CF -CG +1). [2.cG +i CF? - cc? 2.ΒΗ.Οᾱ- 1).(2.ca - CF? + ca? -2.BH-cG+1) 
- сс (св? + 2.CF- ca? з 2.BH.CG + 1) i co — (CF+CG+1)(CF-CG+1) ος ὅπ. 2-BH em 6 


(CF - CG 4 1) (CF + CG + 1) ~ ЕЕ: саат CF? + 2.CF-CG7+2-BH-CG+1 


S 2 Unit. 


АЕ := 1 

Given. 

DH := .46274 

DF := .81564 
ΡΕ CJ :- 1.38714 
Descriptions. 


DH? + DF? - Ar? 
2.DF 


AK:-2.AF ЕР:-АЕ ЕК - АЕ CD:= 


AH 
FH := DF - DH AH := AF - FH АЕ = сот ЕН := АЕ 


AD:- DF- АЕ ΡΕΑΕ- ΑΡ DN:= DH AC:= Ср- Ар 


CK:- АК-АС CF- CK- FK. CF:=DF-CD FJ:=CJ-CF 


НИС. ΕΡ.ΟΕ FP PS 
JP-4FP^-FJ^ FS- PS:- FS«-FP ϱ8-- 























FJ JP 
po — * 95 cs- ЈР СЕ со. ов-св DQ-4cp?.co? 
` ЕР ` FJ U i 
2 
DH 2 2 CD.LN 
DL- —— LN:=4// DN? -DL rz- QZ - DQ- DL + LZ 
DQ CQ 
CQ-QZ 
MQ = E см-со-мо GN-CM Da- | DN*-GN” 
DG-JP FP.DF 
BJ = BF: BJ-FJ  FO- OP - FP- FO 
GN BF 
OP - 0.605491 
2.CJ.DF 
- 0.605491 


DH? + 2.DH —- DF? +2-CJ-DF+1 


A Circle In A Crescent 






AF = 1.62500 in. 
DH = 0.75196 in. 
DF = 1.32541 in. 
CJ = 2.25410 in. 
OP = 0.98392 in. 
AF = 1.00000 
DH = 0.46274 
DF = 0.81564 
CJ = 1.38714 
OP = 0.60549 
2-CJ-DF 


((DH2+2-DH)-DF2)+2-CJ-DF+1 


-OP = 0.00000 


04179665 ες 
Descriptions. 
2.Y 2. 
АС: 2.AB CE - — DE := —— 
Z X 


BC:- АВ BG:- АВ CD - СЕ+ БЕ BD := CD - BC 


(AB? + Bp? _ pe?) 
BK--———— — ———-- рК BD-BK ВЕ:-СЕ-ВС 


2.BD 
CK-U 


АК := AB – ВК CK := AC- AK СЕ := У 


ЕК := CK — CF 





ВЕ- ВС-СЕ AF:= AC- CF FG := / CF AF KP := FG 


BF.GP 2 2 
GP := ЕК HP := HK = KP+HP СНУ GP +HP 








FG 
= _ = 2 2 DN2 
HN := GH DN := БЕ DH :=4/ DN ΗΝ DS — 
` DH 
Гә 2 DK.NS 
HS := DH- DS NS := 4 НМ -HS SLSK HT := HS + ST 
HK.HT 2 2 
HU - DH о κυ HK - HU JN:= KU DJ:=.,/ DN -JN 
DJ.FG AB.BD 
Ξ ВУ:- FV- BF BM:- —— GM := (BG – BM) 
JN BV 
GM - 0.36255 
2.FK.BD 
ИЕ тае 0.36255 SUC M айы = 0.36255 
DE -2.DE-BD ;+2-FK-BD;1 U.Y-V.Z Ἢ 


A Circle Іп А Crescent 





AB - 1.00000 
CF - 0.55686 
U - 7.00000 

V - 20.00000 
DE - 0.82353 | 
W = 7.00000 | 
X - 17.00000 | 
CE - 0.93333 | 


Y - 7.00000 
Z - 15.00000 , 
MN - 0.36255 σος 


2.FK-BD 
((DE?+2-DE)-BD2)+2-FK-BD+1 
Y-(U-V) 
U-Y-V-Z 


= 0.36255 


-MN = 0.00000 


This is odd, W and X dissappear out of the equation. In short, this is 
pure implication in an equation. 


2-Ү 2.W 
AB-1-0 АС – 2:АВ – 0 Ἢ 9 ΡΕ“ ^ 


2.(\.2+Х.У) 
BC-1-0 BG-1-0 CD--——— -0 





X-Z 
2.W.Z+2.X.Y X.Z T 
BD. ο ος eu ΑΒ - 1.00000 КІ ы, 
X-Z T AE τν 
ΟΕ - 1.08317 Ж LN 
BE 2.X Y?-2.W.Z?.x Z^.4W Y z-2.X YZ ` о U = 15.73676 f: ы 
Z.(2.-W.Z«2.X.Y-X Z) ü 60029839 ; Ц: 
ΡΕ = 1.40309 С. EFJ K A D V 
SE 2.(a.w?.22.2.w.x.v.z -W.x.z2 , x? y? x? v 2) - W Ξ 14.03086 | | | | 
X.Z.(2.W.Z+2.X.Y -X.Z) 7 о ОК Й Н 
СЕ = 1.02732 | | t | 
БЕ 2.Y-7Z б 2.(2-У).(2.№.2+Х.У-Х.2) u Y = 9.75955 | | Й | 
Zo Z.2.W.Z«2.XY-XZ) — 2 = 19.00000 , Or Й | 
MN - 0.18376 55 EBENEN | CF | "RN | 
ек 2.Ү.(2.4.2-Х.Ү) 8 m 2.UY(2WZ*«XY) ο ο MN CE DE 2 
Z.(2-W.Z-«2.XY-XZ) Ἢ V.Z.(2.W.Z-2.X Y-XZ) ` 2.FK.BD — 
((DE?-2.DE)-BD2)*2.FK-BD*1 ` 
2.Y (2-W.Z - X. У) (М - U) АУ) MN = 0.00000 
FK =o Y-(U-V) UY-V-Z — ` 


- 0.36255 


2 VZ(2Wz-2XY-XZ) | U.Y-V.Z 


Unit. 
ΑΒ - 1 
Given. 
М:-9 Ү:- 10 


042296А X := 20 Z:- 20 


Descriptions. 


W 
MX:-2.AB BM:= АВ ВЕ:-АВ BL-AB BF- — 





ЕХ - AB+BF ΕΕ:- /ΕΧ.(ΜΧ FX) EI: 2-EF 


Υ 
FG:= >  EG:- EF+FG BG := 4| BF? + FG? GL:- BL- BG 


FG-GL 2 2 
DG: GL GH=- -=-~ HL-4GL'-GH^ EH: EG+ GH 
2 —3 EL 27-2 ВІЛ, 
EL = ү ЕН? «Ην JL- — вЈ- уви? - 2 LN:= 
2 ВЈ 
αν-- ΗΝ +6102 Jw. үм? αι’ FJ: JL EN= LN 


GN? + Ec? - EN? 2 2 мо? 
go ——— . —— νο-αν αο NR:- —— 
2.EG GN 


DG 2 2 
GS := —— RS := GN- (NR- GS) DT:-RS DS:=. DG -GS 








RT: DS Оов-./мо2-мв2 OT:= OR-RT DO- /DT^.or? 


— ро? + GO” - pa? "— 2-2 
Q = 2.00 Q = Q pq:- /po2-oq 


GQ -BF BE -EG 
=— — СЕ:------ СЕ = 0.583387 


ЕР: - 
ро ЕР-ЕЕ 


Given BF as а ratio to BM and EG as а ratio to EI, what is СЕ? 


Wow. Everything was going well reading this until I came to DT, it did not exist. Seems 
that in redoing the graphic and editing, I forgot to draw it in. So, I changed MT to MX 
and put DT back in. One has to find DQ in order to solve for CE and this cannot be done 
if DT is left out of an earlier update. BP is going to be parallal with CDG and all one has 
to do is proportion down to find CE. 


Unit - 1.00000 
W/X - 0.45000 
W - 9.00000 

X - 20.00000 
Y/Z - 0.50000 
Y = 10.00000 

Ζ - 20.00000 





















































Definitions. 
м W+x J(X - W)-(W + X) 2-/(X-W)-(W + X) 
MX-2-0 BF-—-=0 z m0 ооо ο με 0 
X X X X 
2 2 2,2 „2 v2 2,2 „22 
Y 2-4) x?-w?.x.v w?.22.x?.y x.z-4w?.z?.x?.v 
πας- 50 р е 9 pg VW 2x? ¥? _„ οι ZVW 1” +x? ү? 2 
Ζ X-Z XZ XZ 
y (х.2- w?.z2.x? v?) x?.v | x? 2. w?.z? . x?. y? 
GH ---------------------------------- = 0 ΕΗ — —_____—24__——— 20 
2-/%2.22,х2.ү? x w?.z? . x?. y? 
m 
2 
Ее 4.23 2х(ч2.22,х2ү2) .w?.x?.29.2.x? y? | w?.z22 . x2. v? + ұ2 х2 y2 Р 
x z.(w?.22 . x2 v?) 
З 
2 
E 2|x?.v? | w?.22. x? y? (w?.z2.x?.y?) .w?.x z9.x?.v?z.x vz | x? ч2./ұ2.22,,2.ұ2 қ 
«ха 2.23 . x2 v?) 
= 
2 
E 2|x?.v? | w?.z2. x?.y? (w?.z2.x?.y?) .w?.x z x v? z.x vz | x? w2. w?.z? у x? y? 5 
24 x.z (w?.2? , x?. v?) 
S 
2 
ES (w2.22.x?.y2)" .x?.v? | w?.z2. x?. v? ұ2,23,,3ұ2; x yz | x? ч2./у2.22,х2.ұ2 x 


J2.x.z (w?.z2. x? v?) 











3 
2 
[μπαρ ,х2.ү2 (w?.22.x?.32) ,ұ2.,23,х3ұ22,хүл./х2 ч2./у2.22, x2 v2 






















LN- -0 
З 
2 
(2.22,х2.ұ2)” _x2 y2. w?.22 . x2. v? w?.x z9. x2. Y?.z x vz х2 w? | w?.z2. x? . y? 
5 3 
2 2 
(w?.22.x?.v?) .2.w?.x9.29.2.x9.v?.22 x?.y? (w?.22. x2 Y?) ұ4,25,х5ү42 . 
3 
2 
1 2.x^.Y9.22 | x? ұ2 2 w?.x?.2^ | w?.z2 . x? y? οκ” v? z2 | w?.22 х2.ү? 2 W2x2 y.2^ | x? ұ2 кох | x? м? (w?.22 . х2 v?) 
„|р ак ном ш ο. и куш ба ΕΞΗΣ > 2 7 в ЕШ жо UB ую -м Y 7 ЫШ ЫЕ в EE 
2 
х2.22.(ұ2.22,х2.ү2) рр 
5 3 
2 2 
6.25 2.x(w?.22.x?.v?) .w^.x?.29.2.x9.Y?(w?.22.x?.v?) .2.x9.Y*.2.3.w?.x^ ү2.23 ұ2.х4 ү42 | 
8 
2 
e" + 2.W?.x9.y9.22. | x? зу? ο.” x. v z^ | x? 2ο. x2. v.z | x? w2 (w?.z2 + x2 y?) н 
_ š - 


N| л 
N|% 


| 


2 
2.х.(ч2.22,х2.ү2)- х2.ү2(ұ222,х2.ү2)” + wt.x.z54x5.y4.242.w?.x3 y?.23_x.yv.z../x?2_w?.(w?.z? .х?.ү?) 


GO - 


5 


N | о 


(2.22,х2.ү2) ^ 22 κ 


25,2.х5.ү2.23 2.22 (w?.22.x?.32) ,4ұ4 2 x2 2 |. 


+ 2.x2.z2 [w2 22 , x2 y2) -2.w^.x z9.2 x9. v* z«a.x* ү3.22./х2 w2 2 w?. x? z* | w?.z2 x? y? | 
3 


2 
+ -e.x^.Y?.22 | w?.22 1X2 y2 s W2 x2 12.22. | w?.22 x2 v? ху 29 (х2 ww?) /ұ222 x2 y? | 


ю| © 














3 


2 
2-x.z.(z-/ x?.w? επ v) ЖР „х?.ү?) -х2.у2 [2.22 x2 у w2 x z3 x3 у 2 x.y.z..|x2 —-у?./у?.7? EM 


N|% 


+ 4. W?.x?.y.z^ | х2 _w2 ох у 29 / х2 у2./у2.22,х2.ү2 з.х3.үЗ.2./х2 w2 | w?.z2 x2 v? ox y. z | х2 -w?.(w?.z? . x2 y?) 


= 0 


ΝΟ - 





2 
8.25 w?.x9.25.3.w^.x*.29 зм6.х2.25 2.х5 ұ5(х2 2) ¿2 x7 y? | x? 2 e w2 хб v2 3 2 


2 
+ 12244.х4.ү2.23 ϱ w9 x2. v2.23 2 w?.x9 v5. х2 w2 2 x9 y? z? (x? _ w2) " 
З 
+ 2.х7.үЗ.22./х2 м2? кв ку ро? x? Y? 22 (x2 κ)” -4.W?.x?.y?.22.| x2 2 
З 2 2 

i 2.w^.x9.y?.22./ x? зу? .2.w*.x v. z* (x? лу?) -2.w9.x v z^. x? w? x?vz(x? w?) (2.22. x2 уд)" 

3 3 3 

2 2 2 —2 4 2 (3.3 


+ x* v zx? w? (w?.z?. x2 v?) ñ -4.W?.x9.y.z* (x? _w?) 








3 
+ 6-X*.¥3.z.(x?_ 2) i 4/42.22,х2.ү2 хбүл23./х2 ұ2./у2.22,х2 v? | 
8 


2 
+ -e.X9.Y?.z | х2 2. w?.22 x? Y?  w? x2 y. z | x? -w [w2 z2 + x? v?) 


+ W?.x*.v.z2 | x? 2. w?.z2 + х?.ү? «6. w?.x^ y?.z | x? -w? | w?.22 + x? y? 











3 3 
2 2 
х2 |w9.25 ұ2.х425 .2.x9.y?.2? -2.х9.у2 (w?.22 . x2.y2) ,2.χ5.γ7../ 2.2, χ2.γ2 , x?.z2 [w2z2, x2 2) | 
3 
2 
+ -ахбуб ав? хб У2.29 6 w^.x?.y?.29 2.х3.үЗ./2(х2 ұ2)|” 2.χ5.γ3.χ2../χ2. w? . 
3 
2 
+ 6.x9.y?.22 | w?.22 . x2. y? 4 w2 ху далі x 23 (w?.22.x?. v?) L2. w?.x?. Y? z2 | x? χὰ _ 
3 
23.8 32,2 [2,2 2:2 2 4(.2 2)? 4 4 Га ца 
+ 62 х3 у3.22. w?.22.x?.y?2.2.w? x. v.z^ (x2. н?) -2.w*.x v z^ | х2 w? . 


3 3 
2 2 
+ -а.х2.ү.2./ x? w?(w?.22.x?.v2) -o.w?.x?.v z^ | x? w?.2.x?.v.z? (х2 w?) | w?.z2.x? v? | 


«e. x^ Y?.z | x? 2. 2.22: x? y? 





«2. w^.x?.v.z^ | x? ыу? xt у 23 (x? -ху2) | w?.22  x2 y 





N|% 





x?.z?|(w?.22.x?.y2) x? 2 | w?.z2.x?.v? _ 


+ W2.x.zZ3 . x?.y?.z x v.z | x? w? | w?.z? . x?. v? 


NR- 


IW Z 


3 
2 
-w?.x9.29.3.w^*.x^.z9 .3.w9.x?.29 2.х5.ү5(х2 - му?) 


к2.х7.ү5.,/х2 ν2 es w2 x v? 23 | 


+ 12.44.х4.ү2.23 . 6. w9.x?.v?.2? 2ұ2.х5.ү5./х2  w? .. 
3 
2 
+ 2.х5.үЗ.22 (x? ұ2)”,2х7 үЗ22./х2 w? ұ2,6ұ42 | 


3 


3 y3 „2 


2 
+ W*.x^.v*.z 2.w?.x?.y?.22 (x? 2)  -4.w?.x9.y?.z2 | x? η 


+ 2-w*.x?.y9.22 | х ұ2,2 w^.x v z^ (x? ν2) 
à -2.W9.x.v.z* | x? у? .x?.y.z (x? - му?) 

+ x*yz4| x? _ w2 (302.223 x?.y?) -4 w?x? v at (ж? w?) 
+ аб хэ v [i cw xt 29 (x? cw?) „Гаа? xa 2 й 
+ ее ы 


.-хбү23./х2 ұ2./у2.22,х2ү2 | 


+ -6.X9. Y?.z | х2 мі? | w^.z^.x?. Y? | 
X 


N | о 








3 


2 
+ -w?.x2.y.z../x2_ w?.(w?.z?  x2 Y?) | 
+ W^.x*.v.z? | x? w^ ν.σ x? Y? _ 


+ бли? .x^.y?.z | x? -w? | w2.z2 + x2. y? 








5 


2. |(w?.z? 2 5.22 29 





2 
ү?) .2.w?.x?.29.2.x9.y?.29 x? .y? (w?.22 . x?.v?] w^ xz? .. | w9.z? ұ2х425 2.x9.v?.29 | 


3 
+ X9. v5.2.2 x^. y? z2 | x? ұ2 2 w? x? z^ | w?.z2 x2 v? | 2 


--2.х4ү2.22./ұ2.22,х2ү2 | 
+ 2.w?.x?.y.z^ | x2 2 x. y.z | x? w? (w?.z2 , x? y?) 


N|% 


+ 2.x?. Y? (2.22; x?.y?) 


.2.x9.Y* | w?.z?. x2 Y? ` 


3 
322 (ааа 2)? 
+ -2.x?.22|w^.z^.x^. Y^] 2.х0.ү42 2. 


+ 6.х5.ү2.22./у2.22;х2.ү2,ұ2 х4ү42 |. 





+ -e-w?.x?.y?.22 | w?.22 x2 y? _ 
3 


кам х v.z*(x?-w?) ο” x аб x? w 


+ _а.х2.ү.7,../ x? _w?.(w?.z? +х2.у2) j ЖЕ 


+ -2.w?.x?.y.z^ /х2 ν 
8 


+ 2.х2.у.23.(х2 2)” 


+ 6.Х4.ү3.2.,/х2-ұ2./ү2.22;х2.ү2 








2,2. „2 2)" 
(xz-/w ZFX y?) 
5 3 


2 
(2.22,х2.ү2)”,2.2.х3.25,2.х5.ү2.23 x? y? (w?.z2.x?. v?) ү4,х/5,х5ұ42 |. 


+ 2.x*.Y?.z? | x? ұ2 2 w2.x2 4. |w2 22, х?.ү? 2 x^. y? 72. | w?.z2 x? y? _ 
3 


.2.w^.x?.v.z^ | x2 Ww? XYZ. [x2 -w? (w?.z2. x2 2) 2 
8 


х2.22.(ұ2.22,х2.ү2) 


GS - -0 




















N| 


-х2.ү2./уұ2.22,х2.ү2,ұ2.х.23,х3ү22 x v. z | х2 ч2./у2.22,х2.ү2 





5 8 

5 2,2 0.23 5.2 „з 2,2(-2,2 2 2\2 2.2 (2-2 22.22 
w^.x?.Z _s.(w Z2^.X x?) +х?.ү2.2? 42.w7.z (w 22%х y?) +7.х2.У (w 22%х y?) 
3 


2 
4/ч2.22,х2.ү2 οκ” Y^ | w?.z2 1X2 Y? x22? (w?.22.x?.v2) «a. w^.x.z9 x5. Y^ 2 2 
ү2.23 .2.x*.y?.22 | x? і? .2.w?.x? z^ | w?.22 . x?. y? х4ү222./у2.22,х2ү2 2. w?. x? у z^ | x? w2 | 


+ X?.y.z? | x? 2. w?.z? . x?. Y? α κὸ y? .z | x? ν΄. 
3 


N|% 











еле + 5.xX.Y.z..|x2 _w?.(w?.z? +x?-y?] й -4.W?.x.y.z? | x? νι. 2.72. x? . y? 
3 


N| л 


2 
(w?.22. x?.v?) .2.w?.x?.29.2.x9.v?.2? x? .y?.(w?.22. x2 y2) ұ4,25)х5ұү42 | 











N|% 


| + 2.х4ү322./х2 м? 2ұ2.х2.22. | w?.22 x2 2 2х4ү222./уұ2.22,х2 ү2,2 ұ2.х2ү 24. /х2-ч2 x y. z | х2 -w? (w?.z? . х2.ү2) 


This seems to be the limit of my Mathcad 


η з ро? + Go? - pa? 
ов-./мо2-мв2-о οτ (οκ ΕΤ -ο Do-4DpT?.oT7-0 | 0Q- —— — — 


s -0 αο-(αο-οο)-ο 


GQ.BF ` 
ae 


DQ-./D07-0Q7=0 ЕР ο 


BE.EG 
FP-EF ` 


9 2 Unit. 
Given. 
Place EF and GH and find JK. 


I do not think I have drawn this figure correctly since the first time I drew it. Every write up of it after the drawing 
has been in error. I may get around to writing it up now that I disected and redrew it correctly. 


042296B 
H 





Definitions. 


Unit - 1.00000 
W/X - 0.45000 
W - 9.00000 
X - 20.00000 


Y/Z Ξ 0.55000 
Y = 11.00000 
Z - 20.00000 


XY - 0.70000 
U Ξ 14.00000 
V - 20.00000 





Unit. 
АВ = 1 
Given. 
М1 = З 
042396 
Descriptions. 


BH 
АН := AB-N, BH := AH- AB BG := E BN := BG GO := BG ΗΡ.- BG 


2 2 AG? 
GM := BG GH := Ва АС: AH- GH АМ :=-/ GM” + AG AL := — 





AM 
AG-AJ 
LM = AM AL JL := LM AJ := АМ - (JL + LM) AD - AM 
BD.BN 
BD - AD - AB DH := BH - BD DJ := 4/ BD. DH BC := 
BN + DJ 
DH -DJ CF 
DF := ------- CD :- BD - BC СЕ:= CD-DF CE - — BE = BC+ CE 
BN + DJ 2 
СМ.АЕ 
AE := AB + ВЕ EN ЕК-СЕ-0 ЕК-0.75 
Definitions. 
2.N4 (N,- 1) 
EK - = z 0 
2.N4 (N,- 1) 
CF - — —— ——— - 0 


(м, +1)? 


Is CF always equal to ЕК? 






A 
AB - 1.57415 in. 
AH - 4.64082 in. 


EK - 1.16000 in. 
CF - 1.16000 in. 


= 1.00000 
B = . 


P ο Ν Α 
ΔΗ 
Unit - 1.00000 ъв 294814 
Ni = 2. 
1=2 UE БЕ 
2.N,.(N,-Unit) —— - 0.73691 
ος ^ 0.73691 AB 
mud сш 0.73691 
AB ` 


Sometimes the process of naming becomes very complex and it is impossible 


given the working constraints to put everything in terms of the givens, 
actually, they often do not illicit any recognition in the mind as to their 
truth, so one has to write all the steps down anyway, but sometimes one 


would like to show all the definitions in a given step by step process. 








Νι-1 N4-1 
вН-(81-1)-0 BG- 2 ^9 4А6--2-|-0 


2 Ny (81-1) 
AJ - ———— М = 0 AD - (Ny +1). > -0 BD-—— τ-ο 
-1 =] | 
DH-N,” ыз | -0 DJ EE | N,=0 BC (Na | o 
N,-1 Ny 
DF-2-N,° | E | -0  CD-2(N,-1) -0 


(81-1) (81-1) (81-1) 
CF-2.N,: -0  CE-N, -0 н i 
(νι +1)? (м, + 1)2 (Ni + 1) 
N Ny 


EK - CF = O EK = 0.75 


Unit = 1.00000 

Мі = 2.94814 

2.N:-(N:-Unit) 
(Ni+Unit)? 


= 0.73691 






A 
AB = 1.57415 in. 
AH = 4.64082 in. 


EK = 1.16000 in. 
CF = 1.16000 in. 


AB 
AB = 1.00000 
AH 
АВ - 2.94814 
ЕК 
АВ - 0.73691 


-- 0.73691 
в = . 








Unit. 
AB:- 1 
Given. 
N4 --. 36802 
Ο42496 
Descriptions. 
AF AB 
AF := АВ AD := a AC -- Ny DO := or OR := AF CD := AD- AC 
2 2 DO. OR DO.CP 
CO := 4 CD + DO PO:= ———— CP := PO- CO CK := 
CO PO 
2 
à . 2 2 . 2 2 _ JK 
JK := СК КО :-4/CD' + (DO + CK) JO :=-/ КО” -JK KS := Ko 
JK.SO CD.SO 
SO := KO- KS JS := = JT := JS + ST 
JO DO + CK 








KO-ST CD.JT 
- TU -- 


TO: : 
CD KO 


DU := TO - (DO + TU) 


CK.CV 
ον := DU CQ:- 2.CK QV:=CQ-CV BH - QV 





CK - 0.232581 BH = 0.082585 


Definitions. 
ск-(м.-м.2) -0 
-(81-М17|- 


" ΝᾺ (N, - 1) (2:,-2.8,2-2-/2.N, +/2-2) » 
2.8, *6.N4? -16Νι «8Νι -2-/2.N4 4. /2«2 


N (1-N,) 


[Va - (ам - 1)" 


If one takes the time to work MC by hand we get; BH- 


- 0 


Three Circles. 
Given AC, find CK and BH. 


AF - 7.87400 cm AF 
АС = 2.89777 cm F > 1.00000 
CK = 1.83134 cm 


AC 
ВН = 0.65027 cm AF 0.36802 






Νι.(1-Νι) 


CK-N;-N;? = 0.00000 


ШКЕГЕТТЕУ 


ск 
— = 0.23258 
AF 


= 0.08258 
AF ` 


= 0.00000 


АЕ = 1.00000 


Νι = 0.36802 
СК = 0.23258 
ВН = 0.08258 


Some Algebraic Names, or Definitions. 


2 
1 (1-2-Nj) J25: -2-М|-1 
Ар---0 АС-М|-0 Ср--------0 со----------0 


2 2 /2 
V/2-N, (1-N4) 


JZ 
РО--------0 οΟρ--------------0 οκ (πι νι”) -ο 


4 3 2 





AF = 7.87400 cm дк 
AC = 2.89777 cm AF - 1.00000 
СК = 1.83134 cm ac 
ВН = 0.65027 са 4. = 0.36802 





маму (n, - 1)? 









oa COO IM MEM AF 
Е 2» кв эн бак аклы. ск 
y2 Ny SCEN TaN + — = 0.23258 
AF 
М. (1-М BH 
2 1 1 BH _ 
EE в JS- | | -0 ap = 0.08258 
CK-N,-N,2 = 0.00000 
Νι.(1-Νι) 
ВН аа) = 0.00000 
V2 (1-2.-N4) Y 
8Т-------------------------д0 JO 1 NT 
2.(2-N,-2-N,7+1). |2.N.^ -4.NÀ « 2.N 2 «1 24/2. 
2 8 4 /2 
NQ-N4^-4.Nu'-«-2.N, -у2Нү+-—- I 
ποστς nsn ame n PP πα. 
(2.N,-2-N, +1). 2.N, -4-К| -2.М17-1 2-М1-2-К| +1 
i (3../2-2)-N,?-2../2-N,°+(2-./2)-N,+1 (3../2-2).N,?7-2../2-N,°+(2-./2)-Ny+1 1 
ШІЕс|5-----------55-----2---------------------0 DU -| с í í s s — — |= 
2 4 3 2 4 3 2 2 


Ny-(Ny- 1)-(2-Ny +6-N,7-16-N,°+8-N,*-2-/2-Ny +/2+2) 


3 4 2 
24-5 -2.N,. -2.N -1) 


со -2/{Ν1 νι”) -ο ον - = 


АЕ = 1.00000 


Νι = 0.36802 
СК = 0.23258 
ВН = 0.08258 


























Unit. 
+ 
АС: 1 One Over N + One 
Given. 
ΝΙ:Ξ: 2.817 AF:= М] 
Descriptions. N5:- 3 ЕК:- N5 
042596 
CF 
СЕ: - AF ΑΟ СЕ -- 2 AE := АС CE Construct 1/(N+ 1) 
In this construction, Nə has to be something, it can 
FK ΑΕ, EF.DL 
=— АЕ о DL:- FK  EF:-CE РЕ- EJ be anything and will not change the results BC. 
ЕК.АС 
CG := ——— CD := CF- DF рн := CG AC 
AF —— = 1.00000 
AC 
HL:-DL-DH Bc. το CG ΑΕ 
= mu = HL K L AC = 1.22908 in. ----Мі = 0.00000 
πα ο... ° ΑΕ = 3.65000 іп. АС 
ο ee | I | ` | E 2 ΕΚ 
Definitions. | сар | | СЕ - 2.42092 Hn Ac M2 = 0.00000 
| A | | СЕ = 1.21046 in. 
1 | | | | AE - 2.43954 in. CF _ 
= = | | | | ——-N;-1 = 0.00000 
CF-(N,-1)-0 СЕ - 7 (М1-1) 718 | боону à а FK = 1.46184 in. AC ' 
1 | | | A ЕЈ = 0.97705 іп. CE №1 _ 00000 
АЕ-> (1 ΕΝ1) -0 J | | ax DL = 1.46184 in. AC 2 ` 
F E D C B А ЕЕ = 1.21046 in. АЕ N;*1 
N5 [νι +1) (Νι - 1) DF = 1.81107 in. Ac 2 000000 
ЕЈ - -0 DF- Νι-ο Ni = 2.96971 CG = 0.49225 in. 
2-Мі (1 r Ni) № = 1.18938 CD = 0.60985 in. дс N2 = 0.00000 
ОН = 0.49225 іп. EJ N2 (Ni*1) 
No (Ny - 1) НІ, - 0.96959 in. AC зм. 
CG- —-0 CD- -0 BC - 0.30961 in. i 
(N1-1) 1 
HL - Ν2 Ξ0 -ВС-0 


- 0.00000 


DL 
——-N2 = 0.00000 











AC 

ЕЕ Νι-1 

---- - 0.00000 

АС 2 

ΡΕ Νι:(Νι-1) 
------------- 0.00000 
АС Мін 

= = 0.00000 
АС N ` 

CD М1-1 

--- 0.00000 
АС Мі 

DH 3 2000006 
АС N, ^ 

HL N;(N;-1) 
——-————— = 0.00000 
АС М, 

ВС 1 

---- - 0.00000 
АС N,+1 


2 Unit. AB-1 
Given. W - 10 Ү-7 Three Bases. 


X:- 15 Z:- 20 082621 Each time I looked at the original write-up done in 96, I have promised myself to redo 


it as it was not done right. So, I finally got it done. 











042696 

Descriptions. 

AB W Y ро? 
AC := Ea BC:= АС CJ:=AC CD:= BC х Ар := АС + СЮ CE - (0; AE = AC+ CE ΒΡ := AB- AD BE AB-AE DJ:=,/AD-BD ЕМ:--/АЕ-ВЕ DG:= CD 

DG CE DJ AD.AG AB.Aa 
AG := AD + DG DF:- — AF:=AD+DF_ BF:-AF-AB Ed:- DJ.—— EG - AG-AE Df:= EG.— Af:=Df+AD Аа- Ag := Gg := AG- Ag 
2 CD Ed Af AD 
ag.BG DG CE ab 

ag: Ag- Аа ВС:- AG- AB Bb:= Gg DK := ЕМ. EG DE :- CD- CE CR := DK: DE аһ- CR Nh:= Аа hk:=Nk:= Nh- hk ab:- АВ - (Aa + Bb) Hm:= ah к 





Nh. ab DK.Aa Aa Bb 
am := NE Ат := Аа ғат Bm: AB-Am AN:=CR Da:= AD- Aa ΑΟ := D Ea := АЕ - Аа AP := EM 1 Eb := ab - Ea BT -- ЕМ Eb Db := ab- Da 
a a 





Bb 
BU := DK. — 
Db 


BV = CR 









YX-W)-/(W -Y*X-Z) (X-Z-W Y) (W+X) 
2.X(Y-Z).(W?-Y-X?.Z) 
YX-W)-/(W-Y*X-Z)(X-Z-W Y) (W+X)? 
2.X7(Y-Z).(W?-Y-X?.Z) 
Y-/(W-Y4X-Z)(XZ-W Y) (W+X)? 
2.X(Y-Z).(W?-Y-X?.Z) 


-AN - 0.00000 





-AO - 0.00000 





-AP - 0.00000 


S 


= W = 
w = 10.00000 М | өне AN 0.20469 
X = 18.00000 X AO = 0.31841 
P Y = 7.00000 У _ — AP - 0.71643 
Z=20.00000 Z ^ 








Definitions. 
1 1 1 W WX W.Y W-Y+X-Z X-W X .Z-W.Y J (X - W) -(W + X) 
AC-—=0 BC-—=0 CJ-2-0 CD-——-0 AD-——-0 CE- -0 AE-———---0 BD-~—=0 βε-----.--ο рјЈ- а 
2 2 2 2.X 2.X 2.X.Z 2.X.Z 2.X 2.X.Z 2.X 
J(W-Y-X-Z)X-Z - W.Y) (X - W)-(W + X) WX (X - W)-(W + X) (W + x)? (w - xj? Υ./Χ му (М + X) 
ЕМ- УС eee =0 ра 1 — ——--0 AG- 20 p= 7.0. (ARS — 0 BR о. 
2.X.Z 2.W.X 2.W 4.W.X 4.W.X 4.W.X 2.Х 2 
х2.2-ч2.ү x?.z-w?.y W-Y+X-Z Y (W +x)? Ү.( +X) (W +X) -(X-Z—W-Y) Y (X - W)-(W + X) 
EG- “— ———— -0 р- C. -0 АҒ 070 Aa-—-————- _- soo: dg ee ag ul 
2.W.X.Z 2.W.X.Y 2.W.Y 2-X-(W-Y+X-Z) W-Y+X-Z 2.W.(W.Y + X .Z) 2.X.(W.Y + X.Z) 
X-W Y. (Ww - xj? (W — X)-,/-(W-Y+X-Z)-(W-Y_X-Z)-(W+X) W-(Z - Y) 
BG-7——--0 Βασ goy ο  DK-———— о DE-— =0 
2.W 2.X.(X-Z - W.Y) 2.x.(w у_х 4) 2.X.Z 
у (X- W)-/(W-Y«X-Z) (X-Z- W.-Y)-(W + X) у (X - W)-/(W-Y-X.Z) (X-Z МУ) (МН X) Y.(W «xj? Y.(w - xj? 
ах у -z) (w?.v - x?.z) ах у -z) (w?.v - x?.z) 2.Х-(4-Ү-Х-2) 2-Х-(Х-2-%-Ү) 
- у (2.w?.v -w?.z -x?.z) X um (z -v).(w?.v - x?.z) o онш МЮ УМХ 2) (Ж 2% Ү) (W+X) 
τα es SS — SS OS ааз------------------- 1->---->-------Б-Б:---.-Б--- 
(W-Y-X.Z).(W.Y + X .Z) (W-Y-X.Z).(W.Y + X .Z) 2х(2м2ү-ч22-х22) 
(z -v).(w?.v - x?.z).w + x)2 2 2 
ыз» ce -- ELE. α (W + x)2.(W.Y - X.z) ES (W - xj?.(w.Y + X.z) В 
2.X(W-Y «X.Z) РК Y-W".Z-X 2) 2.x.la.w?.v -w?.z _ x? z) 2.x w?.z -2.w? v. x? z) 
Y-(X—W)-.\/(W-Y+X-Z) -(X-Z_W-Y)-(W+X) (Z - Y)-(W + X) Y-(X—W)./(W-Y+X-Z) (X-Z_W-Y) (W + x)2 (v -z).(w?.v - x?.z) 
AN e VUE LUE E M cu. δι ο О о δα ο са ыр 


2.W.Y-XZ) ` 2.X.Z.(W.Y - Χ-2Ζ) 


2.x.Y -z) (w?.v -x?.z) 2.x?.(y -z) (w?.v - x?.z) 


Y-/(W.Y-X.Z).(X-Z-W У (W + X)? (z -v).(w?.v - x2 z) Y.(W -x)2../(W-Y+X.Z).(X.Z ΠΥ) (Z-Y) (М - X) 
αρ Зо ня з з σι ο, μον 0; ре = oui. рве ==, 


зах лу Z) (w?.v - x? z) 2.Х.2(М4-Ү-Х.27) Ἢ ах у -z) (w?.v - x?.z) 2.(W.Y-XZ) | 


' Y.(W -xj?./(W.Y«X.Z) (X-Z- МУ) (W + X) 25 аў Y X-W)4A/(W.Y-X-Z)(X-Z-W У) (Мб Х) ` 5 


ii 2-x2.(y -2) (м? у - x?.z) 2.X.(Y -Z).|w?.v - x?.z) 


Unit. 
СЕ:- 1 
Сіуеп. 
М1 = 4 
042796 Ма 9 
Descriptions. 
CF CE 
CE := — CD := — ЕК := Nə DM := ЕК  EL:- ЕК 
2 М1 
СЕ DM ΕΕ 
DF:- СЕ- СО EF:= — EJ:- ——— ος EL- EJ 
2 DF 
KL.FK FK. AC 
КІ,:- EF AF:- ———— AC:= AF- CF CG := ----- 
JL AF 
CD.DH 
DH := CG HM := DM - DH BC := Ec ВЕ := ВС + CF 
BD := BC+CD AB := AF - BF 


AB? _ BC.BF = 0 


y BC-BF-BD=0 


АВ ΒΡ-0 -/ВСВЕ-АВ-0 


BD - (CD + BC) = 0 


AB = 0.145833 


One may notice that сап be апу value at all, it just has 
to be some value. Every use of symbols require prue 
intelligble concepts which are perceptible in the grammar, 
but not all people can see them intelligibly. 


A Root Figure 


The difference between the perceptible and the intelligible. 


CD + BC is the square root оҒ-/ BC. BF. What is BC? 


When I originally did this story, I said to myself, well I can name that tune in 2 variables, 
which it should be, however, it is one of those things one says that they will do later as it 
has little to do with the main goal of the Delian Quest. Sometimes later means later in the 
day, sometimes later means decades away, as in this case. What are revisions for? One 
should also be aware, while learning, that one is not going to have the experience required 
to do a story justice until they mature, thus waiting is certainly an option. 


ο EE EN PE 
I PAIR I I 
I и ὃν d 7 I 
I Pa ] EMI _ I 
I Я I ` ] 
I ΄ NC І 
| е t АЛ | 
I - I ` ] 
КА | | `. | 
We eee Ф | ы І 
нге Ë. І 
2 ЖС |G H | CR | 
= ; s | 
; | ` 
Б ΄ | 5. I 
Б 2 | E 
Е / | ЕЕ 
ΕΕ o 


A B С р E Е 

эи ааа ο 0.00000 

4:Νι(Νι-1) ᾿ -4-8.-(81-1) | 
1 1 
------------ - 0.27515 BC- - 0. 
ος 515 ποστ (ij "0.00000 
(3.Νι-1)2 (2-N;-1) 

= 1.27515  BF-——— — —- - 0.00000 
4-N, (Ni-1) 4-N,.(Ni-1) 


АВ-/ВС-ВЕ = 0.00000 
АВ-/ВС-ВЕ = 0.00000 cm 


rather odd novel. 


CF = 5.67267 cm 
CE = 2.83633 cm 
CD = 1.79928 cm 
AB = 3.36014 cm 
BC = 1.56086 cm 
BF = 7.23353 cm 
М, = 1.57637 
AB = 0.59234 
BC = 0.27515 
BF = 1.27515 


CF 
— = 1.00000 
CF 

= 1.57637 
ср ` 


АВ 
— = 0.59234 
СЕ 


= 0.27515 
CF ` 


BF 
— = 1.27515 
CF 


This equation is in the universal and any relatative difference can use it. 


This equation is particular. It is from these particular examples, 
perceptible examples, that one acquires what Plato called, the similie in 
multis, or the Universal, or again, the intelligible. One aims for three 
things then, the correct range for a varaible built in to the equation, 
the answer expressed only in the givens, and the equation be free from 
any particular perceptible as grammar is always applicable universally. 
Not all my examples fill that bill, but then this is my storybook, my 


S 2 


M, 





Definitions. 
1 1 dup s N Na 
CF-1-0  CE---0 CD-— —-0 FK-N5-0  DM-N5-0  EL-N5-O0 DF- -0 EF-—=0 J = 
2 2-81 2-8 2-81-1 
Ма (Ny - 1) 1 2-81-1 Ny Νο 2-М2(81-1) 
Л,--------0  HL---0 AF-—;——4-0 АС о сс =0 H -— = 
2-N,-1 2 2(81-1) 2(81-1) 2-N,-1 2-N,-1 2-N,-1 
2 
2-81-1 
1 1 му 
BC AN (Να -1] x ы (N Ир m- 1 1 I 
- ‘(Ny - πι AB = 





| Κω, Ip | А (2-1-1)% 2.81-1 2.81-1 | i i E 


АВ ΒΡ-0 JBC.BF-AB-O АВ - 0.145833 


042596 


2 


Unit. 

Given. ; : А ; А А А ; 

N s= Given one root in a prime root series, determine the rest of the series using the straight edge 
1 method. The other method uses a compass and is shown at the end of document. 

No := 6 
2 . 


I had finally decided to write this up іп Oct. of 94, and being 


punctual, here it is. 


Process Summary will use a 5t! root series for an example. 


Descriptions. 


AB: Му  AG-N4 АЕ- (дв? ло). 


BG - AG- ΑΒ 
BY := BG 
BY.EG 
H = — — 
BE 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 
1 


1 


1 





(АВ“-АС1)5-АС = 0.00000 
(АВЗ-АС2)5-АР = 0.00000 


(АВ2.АС3)5-АЕ = 0.00000 


= 5.65685 


= 4.00000 


- 2.82843 


- 2.00000 


- 1.41421 


GZ:= BG YZ=BG а 
AGS ы 
Ap 7 1.00000 (AB1.AG*) 5 -AF = 0.00000 
BE = AE - AB EG := BG - BE Definitions. 1 
Аб 5 
— = 1.41421 А 
АВ 2 
2 ву АВ 
Аб = A E _ 
Ap = 2.00000 = 200000 AF 
‚ із АВ 
А5, арада | 1-7 = 2.82843 = 
AB | АВ 
4 T AD 
AG Ç ρα P 
PU 5 - 4.00000 - 4.00000 AB 
з is = 
Аб 5 — 5 =5.65685 AB 
— ° = 5.65685 nic: 
ZB AB 


GZ.AG 
Ga := —— — 
EG 
Gb := GH - Hb 
Bd := BG - Ib 
AC := AB + BC 
CG := BG - BC 


GH. (GH + GZ) 

Hb -- ————— —— 
GH + Ga 
pc AG (СН + GZ) 
` — GH-« Ga 

Bd. BY 
BC:- — —— 

BY + Gb 

GZ -BC 
ВЈ := ——— 

CG 





ο 
АС = 
— ° = 1.00000 
АВ 

1 
АС = 
— ° = 1.41421 
АВ 
AG 2 
— 5 = 2.00000 
АВ 

3 
АС = 
——? = 2.82843 
АВ 

4 
АС = 
— ° = 4.00000 
АВ 
AG = 

5 
——? = 5.65685 
AB 


AB - 1.29117 cm 
AG = 7.30394 cm 
AC Ξ 1.82599 cm 
AD - 2.58233 cm 
AE - 3.65197 cm 
AF - 5.16467 cm 


1 


(AB^-AG!) 5-AC = 0.00000 


1 


(АВЗ-АС2) 5 -AD = 0.00000 


1 


(AB2-AG?) 5-AE = 0.00000 


1 


(AB1-AG^) 5-AF - 0.00000 


AG 


12 АВ 


= 2.00000 АЕ 


= 2.82843 ---- 


= 4.00000 AR 


= 5.65685 AB 


5.65685 


4.00000 


= 2.82843 


= 2.00000 


= 1.41421 


BJ-AG 
K := ——— KZ := GZ + GK 
AB 
YZ -GK 
FG = — AF = AG- FG 
KZ 
GK .KZ AG -KZ 
Кес ----- Me -- ---------- 
GK + Ga GK + Ga 
(BG - Me) ВУ 
BD :- — U 
KZ – Ke 


AD := АВ + BD 





ο 
АС = 
— ° = 1.00000 
АВ 
AG = 
---5 = 1.41421 
AB 
AG 2 
---5 = 2.00000 
AB 
AG = 
——? =2.82843 
AB 
AG = 
— ° = 4.00000 
AB 
AG = 
— 5 = 5.65685 
AB 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 


(AB^-AG!) 5 -AC = 0.00000 


1 


(AB3-AG2) 5 -AD = 0.00000 


1 


(AB2-AG3) 5 -AE = 0.00000 


1 


(AB1-AG^) 5-AF = 0.00000 


= 2.00000 


= 2.82843 


= 4.00000 


— = 5.65685 


AG 


= 5.65685 


= 4.00000 


= 2.82843 


= 2.00000 


= 1.41421 


2 





alo 


= 1.00000 
AB 

1 
AG Z 
——? = 1.41421 
AB 

2 
in Й 2.00000 
AB 7“ 

3 
ем 2.82843 
AB 7“ 

4 
а 4.00000 
AB 

5 
AG = 
— ° = 5.65685 
AB 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 


(АВ“-АС1)5-АС = 0.00000 


1 


(ΑΒΘ. AG?) 5 -AD = 0.00000 


1 


(АВ2.АС3)5-АЕ = 0.00000 


1 


(AB1.AG*) 5 -AF = 0.00000 


= 2.00000 AF 
= 2.82843 —— 
= 4.00000 pou 
- 5.65685 AB 


Ξ 5.65685 


4.00000 


- 2.82843 


- 2.00000 


- 1.41421 











Unit. 
АВ = 1 
Given. 
N:= 5 
042996 
Descriptions. 
AG := AB.N BG := AG- AB 
BG 
BF := "a ΕΚ = BIFO := BF AF :- BF + АВ 
ЕК БО 2 2 
DF - AK := 4 AF + ЕК KO := BG 
AF 
AF.KO AK.FO 
НО := О := ОН := HO- DO 
АК ΑΕ 





Definitions. 
1 1 
AG-N=0 BG-(N-1-0  BE-—;- ον м: 
(N - 1)? а (нд +1) 
pee MEN АК 0 
2.(Ν + 1) 2 
Ja (x? - 1) J2-(N - 1) М2 +1 
2./м241 Ше 
2.N.(N- 1 N-1 
pu. V2N(N-9 κα υγ. ) |o 
(N + 1) 


(N+ 1) N2 «1 


DJ is the Geometric name, what 
is its Algebraic name? 


What is DJ? 





Given. 
ΝΙ = 128 Root := 8 








043096 δ:- 1. Root 
Descriptions. 
BG 
BG:-N, AG:-AB«BG BO: 7 
1 1 
Root Root 
AC = (apR?ot-1. Aq) AF = (AB-aGR°°t-1) 
BC - ΑΟ- АВ FG - AG- AF FX — «/ AF? + AG? 
2 

AF FY-BG 
FY = —— Doct AD -- BD ΑΒ 

FX FX 
DG := AG- AD рк -- ./BD-DG 
BK:=./BD?+DK2 GK :=4/DGÊ + DK? 

BK-BC GK.FG 
8 — — poe 

BG BG 


Geometric Exponential Series of the form 











= 6+2 6 
— Eoo) Root Root 
> м Rect N Root N +N 
- > and 1 ο 
To б 
Root 1 9 Ν Root N Root 


N Root 


Generalize some of the ratios found in 
010896 and 011696 for the sides of 
the right triangle. 





Definitions. 


GL - 51.575206 





GL 
--- = 129 
BJ AB 
Root-6 
AG Root 
2 AB 
Š 
Root-1 
AG Root 
AB 
BD -BC 
BM := 
BG 


AG 
— = 9.598866 
FQ 


AG 
— = 674.506167 
BM 


2.179442 == = 2.179442 
.. GL “` >, 
6 
FQ — BD.FG 
` BG 
6+2 
On the left is the Αα) Reet 
first and last of the ЕЗ 
series, on the right AB 
is the entire series. 1 
AG Root 
AB 


2 


BJ - 0.399808 




















9.598866 
17.621531 
32.349484 
59.386957 
109.02216 

200.142121 
367.419508 
674.506167 







































































Root-ó 





AG 
AB 


BK 
-- = 153.147965 
BJ 


Root 
| - 153.147965 





Š 6+2 6 
= AG Root AG Root 
ЕЗ ~ (AB 

6.186872 1.835793 
11.357817 3.370136 
20.850601 6.186872 
38.277387 11.357817 
70.26936 20.850601 

129 38.277387 
236.817299 70.26936 
434.747545 129 














1 

AG Root 

— = 1.835793 
AB 

1 

= 0.125 

Root 

0 я- 
Root | 














Unit. 
AB:- 1 


Given. 
N4 = AL- Νι 








122096 № = .2 
Descriptions. 
ВІ = AL-AB  BS-BL LT:=BL 
BL 
BH:- HL:- BH ВО = Ве М, 
AF:-4/AB.AL FL:=AL-AF БВЕ:- ΑΕ- ΑΒ 
BQ-FP BF -FN 
FP:=./BF-FL ЕМ- = 
BS BQ 
EF.FL FN.FG 
ЕІ = EF+FL  FG- O := 
EL EF 
GL:= FL-FG LR:=BQ JL: a 
U U ` LR-« GO 
АУ = AL-JL AJ -= 1.681793 
Definitions. 
1 
(aL?) -AJ-0 


Alternate Method Quad Roots 


If FN:FP as BQ:BS then quad roots series can be divided off in the figure. 





The Delian Quest 1997 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. Not changing the height of a given triangle, or the length of the subtended side, 
Given. what happens to it's area if we halve the angle of one side? 
п:- 1.3 
а Ῥ ο 
040997 
S1 =| b S2 τις ӛз =|а 
Descriptions. $2 53 
с а Ῥ 
Is This a Trian le = (S +85 >S 5 +S3 >S 5 +53 >S ) 5 
- _а_ 5 1, t "2, 31 1798, 2. 24773, 1. 1 


1 
As was learned іп school, the area of а triagle is given by —.В.Н. 


2 5, CON | 
From 04 02 97.MCD I show that, for a given side, the height is given by; | 


5ι 








JS: + S2 + S3 781 + 52 + $3 8 - 52 + 53 8 + 52 — Ss 
= n n n n n n n n n n n n 












































H 
АМА. 2 à S1 
n 
And since B :- S, Area is defined as 
JS + S> + $3 s + S> + Ss 8 — S5 + 53 8 + So — Ss 
. n n n n n n n n n n n n 
An = фо 
2 -Аһ- 2.904738 2.904738 
Го 2.904738 1.936492 
0 2.904738 1.452369 
0 











What is the definition of acute, solely іп terms of the sides of a triangle? Basically 
from this it can be argued that Euclid's definition of acute or obtuse was out of 
order. 


Acute, - ir (Sı ) + (82 J^» 8з 1,0 Acute2, - ir (Sı ) (вз ) > 8 1,0 
п п п п п п 


























































































































Acute, = Acute2g = QUT. 
0 1 
1 0 $2 
1 1 
Si 
if we halve if we halve 
Z 8182 (81, + S2.) Но 78153 (81, ар Ss | На 
На = $1 = $2 = ӛз = ----------Ар- ----------Ар- 
—— n n n 2 2 
2.904738 [2] ШЕСІ [ 4| - ———4 - ———À4 
1.936492 4.357106 5.809475 
ЖЕТІ : 2 3.872983 1.936492 
à 5 d 1.452369 2.178553 
Is This a Triangle - 1 
Since the greater angle is subtended by the greater side, halving the lesser angle 
increases the area of the triangle by the greater amount. 
n n 
S, >S | —|——————— — An > ————— — Anl = S С >= 
| 24 3, 2 n 2 n 2 | 





5ι 





ІН 











є Given two sides of a triangle, the height and if the angle contained by the two sides is 
2 acute ог not, find the remaining side. What would happen if you were given just the 
equation and had no idea what the equation represented? You could not possibly solve 


it so quickly. 








JS: + S2 + S3 PES + So + $3 8 - 52 + 53 8 + 52 — Ss 
_ n n n n n n n n n n n n 


H 
е 2.61 
п 
š 2 2 
Given 51, 52 and | 5] +52 > S3, find S}. 
Acute, = 


Is This a Triangle = 1 








0 
1 
1 








S4 = (S2, )^ - (Hn) 





Sx = if Acuten ,81 - $4 ,81 +84 | 
n n n n 


n 


а-2 b=3 с= 4 «Plug your values in here. 


ӛз = (Hy)? + (Sx) 7 $2 


п 











5, 






































Unit. 

Given. 

Ν. = 5 AB = N. ο 

N5:-4 AC:- No Triangles 
040497 N3:=3 CD-- Να 


Descriptions. 


AD := /AC*-CD* BD): АВ-Ар ΒΡ2:- AB- AD 
[--2 2 Гора 2 
BC, = CD + BD, ВС» = CD + BD5 


BC, = 8.213252 BC, = 3.813461 








2 2 | 2 2 
BC» – ΝΙ + №2 -2:3№: No -N3 =0 


Definitions. D A D B 


BC-,/ (N12+N22)-(2-N1--/N22-N32) = 0.00000 іп. 


BC;- / (N;2*N22)* (2-N;-./N22-N5?) = 0.00000 in. 


[|S1* S2 +53. [-51+52 + 83: |81- 52 + 83: [511 825 - 53 сро 


2:51 





51 Ξ ΑΒ 52 Ξ АС 53 = BC, 





Sy AB δω. ΑΟ 8ο. Ξ ВС» 


|61 89 +53. [-51+52 + 83: |81- 52 + 83: [|81* 85 - 53 зоб 


2.84 


AB - 2.71667 in. 
AC - 2.95665 in. 
CD - 1.90833 in. 
BC - 1.96260 in. 


ВС» = 5.32845 in. 2.N,-./N2?-N3? = 12.27028 in? 


Given the base, one side and the height of a triangle, find both possible lengths of the 
remaining side. 


Мі - 2.71667 in. 
№ = 2.95665 in. 
Ns = 1.90833 in. 
N,?*N2? = 16.12208 in? 


Unit. 

Given. 

N4 = 3.14854 AD := М1 
Νο ‘= 6.50875 ΑΟ -- N^ 
042897 


Descriptions. 


CD := <| AD? +AC? DH:=cD 


σα-- AD DG- AC  GH- DH-DG CH -= /αΗ -+ cG2 


HJ := CG DJ := DG 


(нл? + pg?) ра? 


ΤΗ:---- --- “ἡ. EF := FH DE = DH - (EF + FH) 
2.DH 

AB: DE EG:- DG- DE LM -— CH LK := EG 

KM = / LM? _ LK? ΒΕ := AD ΕΚ: 2.85 ΕΜ: BK. KM 


Some definitions: 


| 2 2 | 2 2 
М1 + Кә —CD-O М1 + М2 -Мо-СН-0 


2 2 2 
(мо - м1?) 
-ЕН-0 


N1 
| 2 2 2 2 


-DE = O 





2-М1- 


| 2 2 
М1 + №2 








3 
3 2 2 2 4 2 2 | 2 2 


AD = 2.51883 cm N; = 2.51883 cm 
АС = 5.20700 ст N, = 5.20700 cm 


CH = 2.58413 cm (2-N,2*2.N22)-2. N5../ N,?*N2? = 2.58413 ст 


ΟἩ-./(2-Νι2-2.Ν22)-2.Ν2../Νι21Ν22 = 0.00000 cm 


m/DCA = 25.81490° 
m/CDM = 77.44471° 
m/CDM 


m/DCA = 3.00000 


Trisection and the Cube Roots 


042997 


Exploring trisection produced in the cube 
root figure. If one places E where they will, 
they would find the origin of the root series 
H by projecting through FG. Taking half of 
KM for BH we find that angle ABC is 1/3 of | 
angle EBC. So, we сап not only produce а | 
cube root series from OP but also a trisection у. l 
as well from the orign which is the same — нь 2 
origin for the square root of the figure. ` | 


mZABC = 14.33586° 
m EBA = 28.67173° 


; т/ЕВА 
I should write up some plates concerning the | ο... 2.00000 
point С or F and the different relationships RE 
they form with the finished plate. Ἢ 
т/ЕВС 
——n- = 3.00000 
mZABC 





Unit. 
АВ = 1 
Given. 
N:= 5 
Descriptions. 
ΑΗ := N ВН = AH- AB ВЈ:= BH 
1 1 


AC = [AB2. AH) ? AFE (ав-Ан 2) 5 


СЕ 
СЕ:- АЕ-АС СЕ- a AE :- AC + CE 


AU := CE NV := AU MW:= AU 


(For the next two equations see 042897.) 





о 


MR :- 2-А0- AU. 


(AE? + Ап?) ./ Av? 





BC.CF 
RW:- MR-MW ВС: AC- АВ ЕН := AH- AF CN -- — —— 
BC + FH 
BJ.CN 
NP :- BC РУ := NP- NV AN:- AC«- CN UV:= ΑΝ 


RW.UV 
UW := AM ------РУ-0 
UW 


2 
(au?) + 5.AE?../ AU? — 4. AE-AU-./ AE? + Av? 


If trisection can be placed at RUE, then PV is proportional to RW. 





m ZRUE = 44.289? 
m/WUE = 14.763? 
т/КОЕ 


mZwug 7 3.000 


2 Unit. АВ := 1 
Given. Х- 12 














Y:- 20 
081921 Study 
Descriptions. 
AB X 
Ар = — DE: —— AE:=DE+AD АЕ -0.8 XY - 0.65000 
2 2.Y X - 13.00000 
| " _ DE.AB Y - 20.00000 
BE:-AB-AE БО- /АЕ ВЕ DG- F το 22. 
EO.DG GN GN AE - 0.82500 
GN := ЕН:- GN GF:- — GH:= — Xg Ξ 0.73551 
DE 2 2 
Ун = 0.27535 
1 ро? 
Ρο-- DP: ——  ΒΡ-ΡΡ ΑΡ PE = BE + BP 
2 ΡΕ 
GN.PE 
СР- то  BC-BP-CP BG-AD-DG CH: BG+BC-GH 
AC CH CF 
CF:= BG+BC+GH АС-АВ-ВС --- Ia» x 
BC BC BC 
1 1 
3 3 
cH-(Bc?.Ac) -0 сғ-(вс.ас2) -о 
Definitions. 
1 X Χ:Υ Y-X Ισ χα) хну) X (Y -X) X Y) 
Ар---0 DE-—---0 AE- -0 BpBE-—— -0 ЕО-У ^^ 7-0  DG-————— ————— -ο αν V ^7 —-0 
2 2. Y 2. Y 2. Y 2. Y 2.Y «-4/ -(X У (X +У) 2.Y «4A/ (Y - X) (X + Y) 
ЛУ ху X « Y) J(Y-X) X^ Y) ЛУ ху хну) 1 Y Y-X 
FH-—————— ^ —-0 GF-————— —— — о  GH-—.— ——— 0 DO-.-0 DP-—-—--0 BP-—-— -0 
2.Y «| -(X У (X + Y) 2|2.Y -/-(X У (X « Y) 24|2.Y -/4X- Y). (ХУ), 2 2.X 2.X 
(Y - X)-(X + Y) (Y -X).(X + Y) x-v)[x-v- v? κ) 2.Y-2.X« 4 Y? - x? v -x (ку. v? - x?) 
PE- 10 CP LLL. Rp 5 BC- i -0 ВО ————MÀ—-0 СН o 
ш 2.X|[2:Y /-(X-Y) (X Y) ах [a.v /у2-х2) 2.[2.v + /v2 - x?) ах [a.v / v? - x2) 


amd μμ. 
2.x (a v / v? κ2) 





mox xeve v-x9) о genlxeveY?-x?) y жечь Y? x? κιν 
2х la v. / v? - x2) 


CF =8 ----------2 


x-y) x-v-4 v? -x?) Υ x, A v? - x? Xe 


082197 


In my files I have the following plate, from what book I do not recall, however, 
the figure as it was written up there was listed as a "special case," of what I do 
not recall either. But I want to write it up because it is not a special case of 
anything, it is actually a plate showing that one can treat every triangle as an 
eight circle problem, simply add the remaining two sides by recursion of the 
first. I suspect now that if someone thought this was a special case of 
something, then they did not comprehend the actual relationships, they are 
easily found by compass. 

The project would start with the equations from 062793 and 040694. So, this 
is a project I am interested in doing and have been for a long time. I might 
even find the book it came from. Might be interesting to find the equations for 
all eight circles. Maybe some day. 


page 138, special case. 
Find this book. 


08/21/97 





Eight Circles and a Forgotten Book. 





Unit. 
Given. 


Steiner Point 


082297 
Descriptions. 
Definitions. 





Steiner point solution (a) page 361 Computing in | ` ж 
Euclidean Geometry Du and Hwang 1985 ` ИИ 


S 2 Unit. 


Given. 
ΝΙ:- 2.66666 AB:=N, 
No = 1.31473 EF := No 
091197A Ма:- 1.26711 
Descriptions. 
Ni 
AD := — AB 
: Ns BD := AB - AD DJ - AD. BD АС := UA 


(AC - AD)? 


2 CH: — CJ = AC 
V (AC - AD) 2 


DC = 








DJ.CH 2 2 AB? 2 
DG := CJ CG := 4 DG -DC MN := 2. || — | -CH 


2 
Definitions. 
νι [Ns - 1) νι. /(N3- 1 Ny 
BD-—————-0 р7--4<-----0 ac-—=-0 
Να Να 2 
М N. _2)2 М М 
14 (Na - 2) 2 1 
рс-———_ — -0 CH-— =0 CJ-— =0 DG- 
2.N5 2 2 





The Ellipse 


Given that the major axis is AD and the minor axis EF, 
derive the formula for the radius CG, the height BG, and 
the foci axis MN. 


AB - 2.66667 in. 
EF - 1.31473 in. 
AD = 2.10453 in. 


ла 1.26711 
AD `` 





CH - 0.65736 in. 
DG - 0.53625 in. 
MN - 2.32004 in. 


AB? 
MN-2- zs -CH? = 0.00000 in. 


MN-,/(AB-EF).(AB+EF) = 0.00000 in. 











2 2 2 
(вз -4-N344).N, +4-N2 (να - 1) 
2.N5 


CG- 


-о  MN-J(N,-N2)(N, +N2) = 0 


S 2 Unit. 
Given. The Ellipse 


31 = 8.14917 АВ := $1 
Given triangle АВС, and АВ as base, describe the ЕШрзе 
So := 7.23745 АС:= 52 


DLE Sq := 2.58277 BC-S 
D -- 3 3 
escriptions. 
DE AB / 2 2 
DE := AC+BC AH := EN AG := 72 FG := AH -АС 
Definitions. 





From any point on DE, one can find everything 
and not once think about x and y. 





S 2 Unit. Al:=1 
Сіуеп. 
W:-9 Z:-.21569 
X := 20 Y := 20 


091197C 


Love is the functional Conjugate Binary Pair. 
Shape adjustment is don by AW. 


Descriptions. 
ΑΙ ж 
ΑΒ -- ry BC:= АВ ВО:= АВ AW:= ВВ BW := АВ — AW 





Z 
ВЕ := BW BF:=BW AZ:-Al- CZ := ;/ AZ (A1 - AZ) 


2 2 BC - BW 
DZ:= CZ BZ:-4 BC -CZ EG= BZ С” ЕН := EG 


JZ:- CZ- EG KZ:- DZ- FH 


Definitions. 
W X-W 
AB-—-0 ВС---0 BD-—-O АМ/----0 ВМ-----0 
2 2 2-Х 2.Χ 
X- X 2-(Ү-2) 
ВМ-----0 BF- ——-0 AZ-—=0 CZ - - 
2-Х 2.Χ Ү 
2 2 
2-(Ү-2) (Ү-2.2) y (Y-2-Z)"-W 
DZ - ———— = BZ- —————-0 ЕС----------0 
Y 2. Y 2. Y. X 
Jv -2.z)i?.w 
ЕН-----------0 
2.У.Х 


The Perfect Heart 


Unit - 1.00000 
y/w = 0.40000 
W = 8.00000 

J X = 20.00000 


XY = 0.75000 
Z = 15.00000 
Y = 20.00000 


ы AW = 0.00000 
змо 


X-W 


— —-BW = 0.00000 
2.Х 






Ζ 
y AZ = 0.00000 


/2-(Ү-2) 
Ү 
/(2-2-Ү)2 
2.Y 
W-J(2-Z-Y)? 
2.Υ.Χ 





-CZ - 0.00000 


БН νο ο 


m 





-BZ - 0.00000 


5 №: 


-Ес = 0.00000 


4/(Ұ-2.22 х./Ү.2-22 
Gru az? Pax ver) (¥-2.2)?)+(aKy¥2-2") -JZ = 0.00000 (2-х. /у:2-22)- (и. /су-2:2)2) 
(2-X Y) — (аху с = 0.00000 


yz ЖУ (Y-2.2?.2.x / v.z-z? P 2.X 4 Y.Z-Z? - Ww 4| (Y - 2.2)? E 


2.X.Y 2.X.Y 


The Delian Quest 1998 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 













Unit. 
Given. 
N := .656 
A:=4 
020298 5-0. А-1 
Descriptions. 
AF 
AF := 2.3754 АО :- a АВо := № ВОо:= /ABo-[AF - АВо) 
АВо 
СЕо--2- АСо--2- 0Со:- АО-АСо  OEo:- (Сео)? + (oco)? 














OBs.1 
ABs.1 
ῬΏδιι 1 
СЕ | з | Тәү У -АО (ОЕв-ОС;)-(-АЕ.ОЕз + АО ОЕ; - ОСАО) 
(2.055) 
AS 1 _ (OE5- OCs) 
— AO. — 
OC5+1 2 OE; 
ОЕ 1 _ (OE5+0Cs) 
РАО. 
2 ОЕ; 
1 AF .ОЕ; + 4.OC$5. AO - OC; АЕ 2 2 
ο Go δε AD; = ./ (АВ) + (ВР) 
2 ОЕ; 
Definitions. 
1.248304 I have no idea why I did this figure, it was so long ago. I don't know what I would 
do with a cord series unless one wanted to see how close one could get to PI 
AD- 0.648825 Length oF cord by starting from some particular angle or the length of some cord of a circle of some 
| 0.327541 prO SENE lenght at some commensurable angle. I wonder if I will ever get that bored? 


bisections. 
0.164163 


2 





Unit. | 

Given. A Square In Α Triangle 

Ny := 2.98958 AE:=N; What is the Algebraic Name for the square as 

N5:- 1.86690 EG = No given in a right triangle? What is the Algebraic 

i ? 
021098 name for the ratio АЕ/АС? 
Descriptions. G 
AB: AE BJ: EG ΒΡ. BJ AE = 2.39167 in. М, = 2.39167 in. 
` 9 ` 2 № H ЕС = 1.49352 in. Мг = 1.49352 in. 
AE F | J = i 
AD:-AB+BD  CE:- Вр. ` GE = 09199918; 
Ар | AC = 1.47228 in. 
AC:- AE- CE FG:= EG- CE | 
E D ο B A 
Ші _ 9.00000 in. АЕ. МЕ . 0.00000 
ЕГІ ὝΝΗΝ; ` me AC N o 
Definitions. 
N N^ Мі No 
AB- — = 0 BJ- — = 0 AD -| — + — |= 0 
2 2 2 
Мі No м 

CE - = АС - = 


Y 2 Unit. 
Given. Alternate Method Root Series 
№] = 1.67500 АН :- N] 


Ма - 1.55441 HN - М, М> Given a length and a unit, raise 


that length to any whole power. 





022598A 
Descriptions. Given for the third power. N 
АН .НЈ 
HJ:= HN- AH FH:= ———— FG := FH 
AH + HJ 

АЕ: AH -FH DF — АЕ КО. AD := AF- DF ' AH = 1.67500 in. М, = 1.67500 in. 

AF + FG | HN = 2.60364 in. 
DE- DF вр- ADDE дв. AD-BD п 

B ^ AD-«DE ü 2 "Ag 155441 Ne = 1.55441 
Definitions. | HJ = 0.92864 in. 
| AB = 0.44598 in. 
AH N 1 ο АН N 2 ο АН N 3 ο | AF = 1.07758 in. 
AF 2 AD 2 Ав 2 AD = 0.69324 in. 
М1 (Να - 1) AH ΑΗ. _ АН |, 
HN — ΝΙ “Мә = 0 HJ - (Ny ‘No - Ni) = ο ЕН- М ο E 0 ar? = 0.00000 AD `2 = 0.00000 ap? = 0.00000 
2 
м1 (N - 1) Ny Ny (М2-1) 
FG- -0 AF-— =0 DF- = = 0 
No No No 
N 
Ny Ny (М2-1) м1 (N5 - 1) анс NC 
AD- —-0 DE- =0 BD- =0 
2 2 3 Ν2 


Unit. 
AH:- 1 Sum Divided by One Powered 
Given. 
№ := 5 НМ := N; 
022598B Ν2-6 ΑΝ: ΝΟ Н 
Descriptions. | AH = 0.89167 in. 
HM - 1.24469 in. 
ΑΗ ΗΜ AH? н 
HO := AN AO :- AH ΗΟ AF := "AO AN = 2.16687 in. 
M AB - 0.22848 in. 
HM 
AF.FG `. —— = 1.39591 N; = 1.39591 
FH := AH - AF FG:= ЕН DF- VK AH 
AF + FG L js AN 
AD.DE | [с є м — = 2.43013 М, = 2.43013 
AD:-AF-DF РЕ = рЕ Вр = те JLO ES АН 
k; Шом АВ = 
44 ыы ~ - 0.25624 АВ = 0.25624 
AB :- AD- BD ο H FDBA 
"m πα... 0.00000 
Definitions. (NSN C 
AH [N41*N5 Ny №1 + № 
---- -0 НО----0 АО- - 0 
АВ Nə 2 Nə 
Nə М1 М1 
ΑΕ — -0 ЕН- = ЕС — = 
N,-N Мо? N,-N 
1 72 2 1 72 
DF – 2-9 AD - 2-0 ΡΕ - 2-0 
3 1 
№1 Nə Nə 5 No 
BD - 370 АВ- 2-9 АВ 71а Na) 
+ 


S 2 


0225986 Doing the Math 


Descriptions. 


These plates sat, I never actually wrote them up, in their 
directory, but included in the Delian Quest. Because they are 
so elementary, I assumed that doing math with a geometric 
figure was known. I was a bit conflicted about this, however, 
working 12 hours a day for years on end tends to dull the 
senses. Then, I got to thinking about them again in 2007. I 
even did a couple of searches on the internet to see if anyone 
had actually developed doing the math with a simple 
geometric figure and could not find anything. Then I found 
scraps in old books found on the Internet Archive where 
certain operations were fragmented and really undeveloped. 
Then I started to realize and understand that BAM was not 
developed as a grammar If it had been, there would be no talk 
of non-Euclidean Geometry, there would only be 
embarrassment of its memory. 


One can see that it is directly derived from plate A on this 
date. BAM (Basic Analog Mathematics) has its roots in 
exponential series. 


Definitions. 


43 - 64.000 


M^N 
| ορ 5 (з-2) - 46.656 
| 3 
| ЕС = 0.120 in. | (s+) = 39.304 
| DC=1.658in. | 5 
| 133 
| = -13.824 | (s+) = 32.768 
| | 895 27.000 
| E 
р ‘| (2+) = 21.952 
| DE 
| | (2) - 17.576 
| | 233 
| (2) - 13.824 
I ` | (εις) Ξ 10.648 
Е ТОНИ | 4\3 
A | (+5) = 5.832 
% ] 343 
| a | (+5) = 4.096 
| ЧОР 
| on | ( 1\3 
| ЖЕТТІ 1+— ) = 1.728 
i | iš | 5 ) 
c — — лик 


Given line AB, divide it by the equation 


where W is a whole number. 





BC+AD v 

AB 

— = 1.50000 

AG 

AB 

— = 2.25000 

AF 

AB 

— = 3.37500 

AE 

pe 1.50000 
AD © 

ECIAM 2.25000 
AD 7 

BUM 3.37500 
AD 7 


- 5.06250 


022698 


2 


Now ain't this just typically human. Some of the more defined plates that led to Basic 
Analog Mathematics promptly get wrote up in 0816 2015. I am on the ball! It appears I 
never even bothered to do a pdf file of these. They are, however, not fundamentally 
distinct from some previous write ups except, these are series format. So, I think I will 
forgo the write ups again! 




















AX 
BC 
BA 
BD 
TAZ 
BE 
ου ск | 
| і BG 
| | BB 
| JDG- BF 
F B DH A 
AF 
Е — = 2.060 
ys 4672 ACI АҒ = 3.417 іп. DHF = 1.472 in. BGA = 0.884 in 
= i AF Е . _ | : і 
AB - 2.679 in. 23/48 AB - 2.388 іп. BF - 1.029 in. ΑΧ = 2.936 in. 
FB-0.730in. ACG AT pany ДАҚ 224 
AF = 3.408 in. AF? | 2:886 AB ` BGA “ .BF = 0.443 in. 
AF AB | AF 241 ААХ і BGA 
AB xd 1.272 AF? Ν i сн DHF m . BGA ` те 2.32 
АСС -2.105 in. АВ | ΡΗΕ 
CG 2.105 in er 


ACI = 1.655 in. AF 


Unit. 
AB:- 1 


Given. 


N) := 4.27 AF:- NJ A Square Root Figure And Triseciton 


042398 In this square root figure, what is the radius of the circle with the 
Descriptions. trisected angle? What is the radius CH? 

1 

2 BF 
BF:- AF- АВ Ар -- (АВ.АЕ) BE := ua 


BD:- AD- АВ DE := BE-BD EQ: BE 








N,+4.,./N,+1 
m/ZDHM = 115.05651° 
mZDAM = 38.35217° 


HM = CM-CH НМ-Ас-0 


1 | 
2 EO.P | 
2 2 О-РО | 
DQ -ΙΡΕ +E ΡΟ := BF M = ———— | 
ы | ч | + ° DQ | AB - 2.11667 cm 
| АЕ = 9.03817 сіп 
АЕ т = 
DM:-QM-DQ АЕ:-АВ-ВЕ АС--- | οποια 
2 В 
| — = 
si DM ONIS М CM.Db | \ дв ^ 100000 
а = ар := ———— | № 
| | АҒ Νι - 4.27000 
2 Эя | | — = 4.27000 i 
ср | ; pul 
E = fo = s= | i A = 
CD:- АР-АС Са: 2 Аа = АС + Са | | Ас _ здана. Ас - 0.80454 
ab АС АМ-СН | | 
= А АМ := АР Ας := см. | | 
ш | | -Ac = 0.00000 
| ! ZDHM 
ο... Μις. R, РАМ = 3.00000 
Definitions. S 
№ | Ма 1 IN; δι +1 
1 1 1 1 
Ас | | О | | О The traditional paper trisector fits right into this figure. 


М1:4./М1-1 This figure seems to be just full of surprises. 


омуна [N] 1 7 


S 2 


M, 


AF-Ni-0  BF-(N,-1) 


о AD-,/N,=0 














αι... 7 3 





RE 





AB - 2.11667 cm 

AF - 9.03817 cm 

Ac - 1.70294 cm 

AB 

АВ - 1.00000 

Мі = 4.27000 


АҒ 
—— = 4.27000 
AB 


Ac Ac = 0.80454 
— = 0.80454 ; 
AB 


+. ігі -Ac - 0.00000 
mZDHM = 115.05651° 
mZDAM = 38.35217? 
m/DHM 


т/ПАМ 





- 3.00000 


The Delian Quest 1999 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










9 2 Unit. . 
ΑΒ: 1 On Gemini Roots 


Given. 


ΝῚ -- 6.429 ΑΡ:- N) СЕ is to EF as CY is to CW 


072499 N5:-2 


Descriptions. 


BD 
BD := AD- АВ ВС- ση CW = BC СТ := BC 






FV := BC AI := / AB-AD БІ:- ΑΙ АВ DI:= BD- BI a E A 


EC = 8.06647 cm СУ = 6.76532 cm | 
IR:-4/BI.DI AE:-AI АС:- АВ + ВС ED := AD + AE EF = 4.03324 cm CW = 3.38266 cm | 




















СЕ EO | 
CE = AC- AE EF: — ВЕ .- АЕ+АВ ΕΙ:- АЕ + А! pp = 590900 — = 2.00000 | 
Nə cw "E е T _ >. 
W 
FI-FV 
FI - ΕΙ ΕΕ FG:= —— — ЕС - EF« FG. GI - FI- FG 
FV IR 
FV.GI ЕС-ІК Іа Ер 2 —2 
GM = Ia := EL = BR :- \/ BI“ + IR 
FI GM аза C C Z * * Q4 1»1Q(L1»ü11)*1Q(lQdQ(1»^1( í í í í í í í í í í í í í í í í í í Í ο... 
ВТ.ВЕ p ы = 
Ва := Іа -ВІ ВН = - 5 EH = ВЕ + ВН СІ:- AC- AI | 
а 
ІК-СЕ CI.JO 
JO -- CJ := JI :- CI- CJ 
CI + Та ІК 


IR.CJ CY СЕ 
CY := = = 0 
JI CW EF 





о 
B Bg ю 8 
оо о N © 
чо ο τὸ о 
о с тч о 
On № ч 
TE E 
К с I 
N LI 
NE a alm mim 
ЕНЕ 
аа 
о 
о 
moo 
б 885498 
i © 6 ὁ m m о 
Β © 6 01000 
Е 9 x eoat +o 
Зы ο AIA ова" ο ιο 
a e 0 ale пи m H wou 
TG ғ elg < m O Оо шш 
585 
S d 
да MEME 
ин " 
a 
а 2 RIZ 









о 

о З 

о 8 98 
888 в 8s 
о о о 9 З п 
вес 9 90 
они © Jt 
κ ο ος 
z о имо: 











0.87186 








081199 


In this revision, I have dimmed down the names 
of those points which are not used in a section 
which greately facilitates reading of each 
chapter. 


As in the past, you can compare the Arithmetic 
results produced by both the Sketchpad and 
Mathcad. One will then have Geometric Names, 
which is the figure, Algebraic Names used in 
MathCad, and Arithmetic Names, produced by 
both. 


1 

AF 3 -AC = 0.00000 
1 

АЕ? -AD = 0.00000 
2 

AF 3 -AE = 0.00000 


1 
af? -ac = 0.00000 


1 


af?-ad = 0.00000 
2 
af 3 -ae = 0.00000 


A Delian Solution 





AB = 1.00310 cm 
AC = 2.00619 cm 
AD = 2.83718 cm 
AE = 4.01238 cm 
AF = 8.02476 cm 


AB 


= 1.00000 - 1. 
АВ АВ - 1.00000 
А 
--- - 2.00000 АС- 2.00000 
АВ 
А 
—— = 2.82843 AD = 2.82843 
АВ 
А 
—— = 4.00000 АЕ = 4.00000 
AB 
AF 
—— 2 8.00000 AF - 8.00000 
AB 
A 
— = 0.50000 ас = 0.50000 
AC 
2 0.35355 
Ap (^ ad = 0.35355 
AB 
—— = 0.25000 ае = 0.25000 
AE 
AB 
— = 0.12500  аї = 0.12500 


Unit. 

AB :- 2.59047 
Given. 

AG := 11.81347 


A Delian Solution Definitions. 


What are the minor and major axis for the ellipse that will 
give point Z for the cube root? 


081199 
AB = 2.59047 cm 
Descriptions. AC = 4.29581 cm 
BG AD = 5.53195 cm 
BG:= AG-AB ВЕ- — FG:- BF АЕ: АВ + ВЕ AE = 7.12379 cm 
АС = 11.81347 ст 
| AF? + FX? FX AB - 1.00000 
ЕХ:- BF Mf := NEN SLE Lf := E^ ML :- Mf - Lf AC = 1.65831 
AP AD - 2.13550 
FL := a Xd:= FL df:=Lf IX - FX Md:= Mf + df AE = 2.75000 
AG = 4.56036 
Definitions. 1 
BG = 9.22300 BF = 4.61150 FG=4.61150 AF = 7.20197 sai Би 
АС? -А = 0.00000 
FX = 4.61150 ΜΕ -= 4.27593 Lf = 2.30575 МІ.- 1.97018 2 Е 
АС З -AE = 0.00000 pem 
ΕΙ, = 3.60099 Xd-3.60099 df = 2.30575 IX = 4.61150 „езе 
Md = 6.58168 h Аы 


BG - 9.22300 cm 
BF - 4.61150 cm 
FG - 4.61150 cm 
AF - 7.20197 cm 





FX - 4.61150 cm 
Mf - 4.27593 cm 
Lf = 2.30575 cm 

ML - 1.97018 cm 
FL - 3.60098 cm 
Xd - 3.60098 cm 


df - 2.30575 cm 
XI Ξ 4.61150 cm 
Md - 6.58168 cm 





2 














Descriptions. 
2 2 MX.IX FL.ML 
MX:-4 Xd + Md SX := = 
ΙΧ- ML ML+ FX 
QX := SX  qSEDGE xi PESE Qg:- QX- X 
- 73 g:- g g:- Xd g:- g 
Χρ. Fg.GK 
Kg- 986 оқ. ται τει  GJ- BG. GT- FË 
Fg FX 
IJ. GJ IX.GT 
JT := GJ + GT IJ := BF FP := P := 
JT JT 
Definitions. 
МХ = 7.50237 SX = 13.09845 Lg = 1.07793 QX - 6.54922 
Ес - 2.52306 Χρ = 5.25659 ος - 1.29263 
Kg = 2.69310 GK = 9.82766 GJ = 9.22300 GT = 5.37693 
JT = 14.59993 1J-4.61150 FP = 2.91315 OP = 1.69835 


MX = 7.50237 cm 
SX = 13.09844 cm 
Lg = 1.07793 cm 
QX = 6.54922 cm 
Fg = 2.52306 cm 
Xg = 5.25659 cm 
Qg = 1.29263 cm 
Kg = 2.69310 cm 
GK = 9.82765 cm 
GJ = 9.22300 cm 





GT = 5.37693 cm 
JT = 14.59993 cm 
IJ = 4.61150 cm 
FP = 2.91316 cm 
OP = 1.69834 cm 














Descriptions. 
Р . ΚΡ.Οἱ 
KP := Fg + Kg + FP Pi:- Lf Oi:- ОР-Рі Һі- OP 
2 2 KP fh 
Я = FP-FL fh:= hi-fi КО := 4 KP + OP hk := KO 
OP fh 2 2 

Nf :- Mf fk := KO Nk := 4 Nf — fk Nh := hk + МЕ 

KO Oi 
Oh := NO :- Oh - Nh KN :- KO- NO 

OP 

Definitions. 
KP-8.12931  Pi- 2.30575 Oi = 4.00410 hi = 19.16603 


Я = 6.51414 fh=12.65189 КО = 8.30482 hk = 12.38451 
Nf = 4.27593 fk = 2.58733 Nk = 3.40431 Nh = 15.78882 


Oh = 19.57983 NO = 3.79100 KN = 4.51382 


KP = 8.12931 cm 
Pi = 2.30575 cm 
Oi = 4.00409 cm 
hi = 19.16603 cm 
fi = 6.51414 cm 
fh = 12.65189 cm 
KO = 8.30482 cm 
hk = 12.38451 cm 
Nf = 4.27593 cm 
fk = 2.58732 cm 





Nk = 3.40431 cm 
Nh = 15.78882 cm 
Oh = 19.57982 cm 
NO = 3.79100 cm 
KN = 4.51382 cm 

















Descriptions. 

OP.KN KP.KN 
ΝΙ := ΚΙ := FK := KP-FP  Fl:- ЕК-КІ 

KO KO 
2 2 NX.IX Е1. ХУ 
МХ:--/(ЕХ- МІ) ΚΕΙ ХҮ:- Fm := Km := FK- Fm 
IX — NI NX 
КІ. ЕХ NX.Fo ЕХ то 

Fo:- ———— o := mo := Fm - Fo Ym = ———— 

ЕХ + Nl ΕΙ Εο 


аз IL-IX IS? — sx? + 1x? 
ΕΙ:- 2.8Ε IL:=./FL7+FI* IS ше 
IX ΜΙ 2.IS 


Definitions. 


ΝΙ - 0.92308 ΚΙ - 4.41843 ЕК = 5.21616 ЕІ = 0.79773 
NX = 5.59178 XY = 6.99120 Fm = 0.99738 Km = 4.21878 


Fo = 0.66468 Xo = 4.65916 mo = 0.33269 Ym = 2.30819 


FI = 9.22300 IL = 9.90105 IS = 17.28632 In = 4.29569 


ΝΙ = 0.92308 cm 

ΚΙ = 4.41842 cm 

FK = 5.21615 cm 
F1 = 0.79773 cm 

NX = 5.59178 cm mo = 0.33269 cm 
XY = 6.99120 cm Ym = 2.30819 cm 
Fm = 0.99738 cm FI = 9.22300 cm 
Km = 4.21878 cm IL = 9.90105 cm 
Fo = 0.66468 cm_ IS = 17.28631 cm 
Хо = 4.65916 cm In = 4.29569 cm 






















Descriptions. 
Xn.OX KT. Ym 
Xn- 4/1х2 m? ово 5595 ұт. /ск2,от2 gy- ET Ym 
IS - In GT 
GK -Qg GK Xd 
KQ := RY := KY - K R Ха - FL dp :- 
Q GT 0-0 р KT 
Xd 
ра-ОК  44- dp-pq Хр- KT Ор = ОХ-Хр Rq:= Ор 


Re. Rq 


ег := dq Re: КУ Rr-Re?- er? Кв: Rr 


RY is the radius of the Minor Axis. 





Rs is the radius of the Major Axis. Xn - 1.67719 cm 


--- ОК - 0.84556 ст 
Definitions, KT = 11.20242 cm ^| 
KY = 4.80893 cm Xp = 1.72840 cm 
Xn = 1.67719 QR-=0.84556 KT = 11.20242 KY = 4.80894 КО = 2.36260 ст Ор = 4.82082 ст 


KQ = 2.36260 


pq = 0.84556 
Rq = 4.82082 


Rs = 6.77659 


RY = 3.29189 Xd = 3.60099 dp = 3.15907 


dq = 2.31352 Xp = 1.72840 Ор = 4.82082 
er = 2.31352 Re = 3.29189 Rr = 2.34183 


RY = 3.29189 cm 
Xd = 3.60098 cm 
dp = 3.15907 cm 
pq = 0.84556 cm 
dq = 2.31352 cm 





Rq = 4.82082 cm 
er = 2.31352 cm 
Re = 3.29189 cm 
Rr = 2.34183 cm 
Rs = 6.77659 cm 


. 
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The first two equations should have been learnt 
by prior explorations. And they will be repeated 
demonstrated in following demonstrations. 
Therefore, here we can, like other equations, 
simply recall them for the figure. 
















Descriptions. 
> Ж 
2 3 2)3 
АС := (АВ AG) AE := (AB-AG | ВС:- АС-АВ ВЕ := AE - AB 
BC.CE 
CE := BE - BC EG := BG - BE CU := — —— BU :- BC + CU 
BC + EG \ 
GK -UZ 4 
GU :- BG - BU UZ := \/ BU. GU UW := GT Gg := GK - Kg | 
KT -tu Μα ο 
tu:- QR gt:- ск αι-- Gg gt GW := GU + UW he | 


Is the segment Zv equal to the 
perpendicular for the ellipse? 


Definitions. 
AC Ξ 4.29581 cm 


AE = 7.12379 cm 
BC = 1.70534 cm 


BE - 4.53332 cm 
CE - 2.82798 EG - 4.68968 CU = 0.75413 BU - 2.45947 CE = 2.82798 cm UW = 7.45457 cm 


AC = 4.29581 AE = 7.12379 ВС = 1.70534 BE = 4.53332 


GU = 6.76353 UZ=4.07856 UW = 7.45457 Gg = 7.13456 BOs ώμο rbd ioo oe 
CU = 0.75413 ст  tu- 0.84556 cm 
tu = 0.84556 gt=0.96384 Gt=8.09839 GW = 14.21811 BU = 2.45947 cm gt = 0.96384 cm 


GU = 6.76353 ст Gt = 8.09839 cm 
UZ = 4.07856 са GW = 14.21811 cm 














Descriptions. 

GT. Wt GT.Kt 
Wt := GW – Сё tv -- Kt := GK α Rt:= 

KT KT 
Rv := tv — Rt be := 2-Rs Rc := Rs cv := Вс + Rv 
KT -UZ GK tv 
Yw := 2. RY WZ := ү := Zv := |WZ- Wv 
GT GT 

Definitions. 
Wt = 6.11971 tv = 2.93734 Kt = 1.72926 Rt = 0.83001 


Rv = 2.10733 be = 13.55318 
Yw = 6.58377 WZ = 8.49737 





Given. 
М1 = Ум No = be N3 = CV 
Definitions. 
Ny 
нз [Na - Мз): NS Zv - 0.00000 
N 


Кс = 6.77659 ον = 8.88391 
Му = 5.36870 Zv = 3.12867 


NA := bc 


Wt = 6.11971 cm 
tv = 2.93734 cm 
Kt = 1.72926 cm 
Rt = 0.83001 cm 
Rv = 2.10733 cm 
bc = 13.55317 cm 
Rc = 6.77659 cm 
cv = 8.88391 cm 
Yw = 6.58377 cm 
WZ = 8.49737 cm 


1 
[Ng | N4- N3) A is from 09/11/97 The Ellipse for the segment Zv (BG), units divided out. 


2 





Wv = 5.36870 cm 
Zv = 3.12867 cm 







e Ñ 
= 


2 





As опе сап see, the figure covers the 
complete range of cubes and the full range 
of intersection of the ellipse with the major 
circle. 


Unit - 1.00000 
XY - 0.50076 
X - 10.01523 
Y - 20.00000 


AB - 1.54284. cm 
AC = 2.39035 ст 
AD = 3.70342 cm 
AE = 5.73777 cm 


1 
(AB7eAE)3 АС = 0.00000 


1 
(ABeAE?)3 AD = 0.00000 


AB = 1.00000 
AC = 1.54932 
AD = 2.40039 
AE = 3.71897 


AE: AC = 0.00000 


АЕз AD = 0.00000 





Unit = 1.00000 
XY = 0.18220 
X = 3.64391 

Y = 20.00000 


AB = 2.24895 cm 
AC = 4.02907 cm 
AD = 7.21822 cm 
AE = 12.93169 cm 


1 
(АВ АЕ)3 АС = 0.00000 


1 
(ABeAE2)3 AD = 0.00000 
AB = 1.00000 
AC = 1.79154 
AD = 3.20960 


AE = 5.75011 
1 

AES АС = 0.00000 
2 

AEs ΑΡ = 0.00000 


2 Unit. 
Given. Promptly writing this up in 0816 2015 
М1 := 5.05354 АС := № 











081899 Ма 27299917 AMEN Exponential series by changing the unit, in other words, the 
№ = 5.71500 ΕΝ := Ns same way as done inside a circle only this circle is getting 
Descriptions. smaller. 
FN.AC СЕ ЕМ (АС + EF) 
CF := AF ΑΟ CG := EF := — ЕН := — ——— 
AF 2 AF 
kw .- EF FN ск CF- KN gc- О СС Вр. BC.CF 
= = - := = + 
ЕН FN Οσα N M K J 
αλ наны ы αν, αλα $ 
AD := AC JK BD := BC + JK | | | | | 
Definitions. | — | | 
| Н | | 
2 | | | | 
АЕ ВЕ ВЕ АЕ | | | ға 
сЕ-(82-8|-0 |= -——- == | | | d G 
ΑΟ) BC BC AC | | | E 
Nə 2 2.N5 F E D C B 
2 
Νο (Мо - ΝΑ) N (Na - ΝΑ) Ny 
KN – =O JK - = BC- = 
N42 2.N..N N,-N 
2 1 72 1 72 
BF := AD - = BD - = 





What is the name of the Ellipse which gives us the cube roots of any number? 


081999 
What about the Names? 


Geometry, Algebra and Arithmetic are each and all 
binary grammars. All we do when writing up a figure is 
pair the name for any particular thing or the parts of a 
thing in terms of each of the convention of names 
provided by these three systems of grammar to each 
other. Each of these names are a binary expression, 
but they each use the convention of names given by a 
particular grammar. Traditionally, people have 
approached the topic in terms of precision, which is 
not right. The distinction is between the perceptible 
and the intelligible provided by each system of 
grammar which is expressible by our ability in that 
grammar system. Grammar cannot, in any wise, 
change the facts, nor can our ability with a grammar. 
Stupid people speak of proof as if proof determines the 
reality, the facts, which is wholly bizzar. All we are 
doing when pairing names is exercising our ability to 
do so. Proofing is only our ability to follow the 
intelligible using perceptible systems of grammar. 

So, by writing up complex figures one not only pushes 
their limits, but also learn how to fall back and go on 





naming in all three conventions. We go from universal N: = 9.00000 
expressions to expressions particular to where we are A - 0.00000 
naming. B - 1.00000 

. . C = 3.00000 
It is quite natural to become wholly frustrated when D = 5.00000 


on reaches their own particular limits and the limits of 


even the computer that they may be using. Ni -C = 0.00000 


S 2 Unit. 





AB:- 1 
Given. 
М1 = 9 
Descriptions. 
BN, 
BN, = Ny — AB BD = 72 
DO := BD AD := BD + AB 
АС := 4 AD? - po? 
Definitions. 
Ny -1 
BNi-(N,;-1]-O BD- 2 0 
М1 -1 М1 +1 
DO - Ξ0 AD - - 0 

















AC- /N,-0 


Descriptions. 


AD 2 2 Da 
Dd := 72 Da - АП + DO се := — 


Definitions. 








Ν: - 9.00000 
A = 0.00000 
B = 1.00000 
C = 3.00000 
D = 5.00000 
ψΝι-ς = 0.00000 


АС is the square root of Мү 





BD 
de := ce- — 
2 
2 
- 0 
4 








Мі - 9.00000 


Dd - 2.50000 


Da - 6.40312 


ce - 3.20156 


de - 1.20156 





N,+1 
-Dd = 0.00000 
4/ М12-1 
——pa = 0.00000 
/2 
(/2-(М12%1) 
—— — —.ce = 0.00000 
4 
(42-(N,2*1)-Ni)*1 
—— Ae = 0.00000 


Descriptions. 


DF:-BN, Fd:= ү Dd?+DF? 
Df:=DO+de  df-4Dd?^.Df? Ff:- ΡΕ. Df 
































_ агро 
id М, = 9.00000 
Definitions. DF - 8.00000 
(17-912 - 30-м: +17 Fd = 8.38153 
DF-(Ni-1]-O0  Fd-— — — —— — - 0 
4 
Df = 5.20156 
ма + /2-(wy?+1)-1 
рғ------4---5---0 df - 5.77116 
Ff - 2.79844 
[2 [2 m1) (n, -1)42 
о 
1/8 Og - 8.24911 
2 
БЕ – 0 
4 
\/2-(ну - 1)-[2-,2 - [2 (n,2 μμ +1) +2 
ов ——— Yo 


2 
2|3:,- /2.(w, «1)-8| 


Νι-1 = 8.00000 


J(17-N;2-30-N,)*17 


4 


-Fd - 0.00000 





(2-N,2+,/2-(Ni2+1)-(N1-1)+2 
(Ni+./2-(N12+1))-1 
4 
3-N,-,/2-(Ni2+1)-3 


4 
}2-(%-1). 


[8 -df - 0.00000 


-Df - 0.00000 


-Ff - 0.00000 


(2-N12-,/2-(N2+1) )+М1-_/2-(№,2+1)+2 


2.(3-Νι-./2-(Νι211)-3) 


-Og - 0.00000 














N, » 9.00000 
Descriptions. OI 
— = 4.12456 
Og DF.FO AB 
OI:- — FO = DO Еһ- Fh 
2 Fd — = 3.81792 
AB 
2 2 2 2 gh 
Oh := ү FO Επ gh: ү Ор -Oh Ant 8.16237 
FO 
u Oh ΟΙ — = 4.00000 
IJ := AB 
gh 
= = 1.19310 
Definitions. AB ` 
IJ 
πιο. 2:(Ν1- 1)? — - 0.60289 
/17-N,“-30-.N,+17 
2 
(12-1) 
ОҺ- -0 


2 Definitions (Arithmetic). 
2. |17-М17-30-М1-17 
OI = 4.124556 FO-4 


2/Νι-1 ЕР [2 (n? 1) N НЕР; 1) 2 Fh = 3.81792 Oh = 1.1931 
VAN а ану SELON MIN = ο. ο 























OI - 5 - 0 
gh - 
ο τ, Ὁ” ЕЕК -- ———————— 0) 








At this point of complexity, I have to set the definitions aside and just compare the arithmetic. I really do not have all the time there is. This is the major reason I set this 
write-up aside for a later date, one which is after mine. As we find in the name of Shadows (Babylon 5,) a definition could become over 10,000 symbols long. 


_ рої | _ Dd Oj 











ої: = Ik — DO +} 
J' а J^ Df +0 
Hk := Pa Di: DO -Oj ΗΝ. := Hk -Dj 
© pf ще i M j 
HI: —— НУ-НІ-М Im: ———— —— 
Df DF + HN, 
Df-HN, 
nN, =; — 
ра 


Definitions (Arithmetic). 
О] = 3.717475 Ij = 1.786711 


ІК - 5.786711 Hk = 2.781237 
Dj - 0.282525 HN, - 2.498713 


HI - 6.420382 HJ - 7.023271 
Im - 0.952007 nN, = 5.198884 





Νι = 9.00000 


AB = 1.25400 cm 


Oj 
— = 3.71748 
AB 


E 5.78671 
B == . 

Dj 

— = 0.28252 

AB 

= 6.42038 

AB ` 


ті 
--- - 0.95201 
АВ 


у 1.78671 
Β E . 


Hk 
—— = 2.78124 
AB 


HN, 
— = 2.49871 
AB 


— 7.02327 
AB ^ 


алы ӨТТ 
AB `` 


082999А 


The first section of this is simply demonstrating 
that cube roots are producable as a ratio between BE 
and BO. In fact, using whole numbers, and a lot of 
time, one can actually construct an Arithmetic 
dictionary of such ratios. 


Then sometime I am want to I show that AW passes 
through R, Y, S, V, Sand T. 


UV originates at A. 
and; 
The cord ST is equal to CE. 


The circle RX pass through R, Y, O, P and V. 











Unit. 
BG:- 1 
Given. 
М1 = 2 
Descriptions. N5:- 5 
BG Мі BF 
BF := ES BO := N GO :- BG - BO ΟΝ := «/ BO. GO 
2 
FO.FN 
ΕΝ := BF FO := BF- ВО ЕР: —— GK - BG BH:= BG 
FN + OR 
ce BO. BH Е GO.GK 
` BH-«OR ` GK+OR CE: BG-(BC-GE) 
Bc? AG 
BE:- ВС + СЕ ΑΕ. - —— AG :- AB + BG — = 8 
CE - BC AB 
Definitions. 
1 Ny 2.N5- NJ 
BF-—-0 BO- ——-0 GO- ——— 0 
2 2.N 2.N 
2 2 
OR - =O FN-—=0 FO - = 
2 N^ 2 2 N^ 
№ - М1 
FP-—7—— 3) 79s ακ-ι-ο ВН-1-0 
Ny 
ΒΟ - - 0 


СЕ 


(Ny -2.м2).( [а-нун ну? -2.5) 


us. = = 
2:Νο + [2.№М1 Мо - NJ N,7-2.N,.N5 - 4.N5? 











CE = = 0 ВЕ — - 
2.N-N5- N^ (N,-2.N 
σαι οσα ( re 2) 

AG- =0 


2 2 2 
мі -N,-/2.N,-N5- N4^-2.N5..|2.N,-No9 - N, 


АС:- АВ-ВС 
AE = AB+ BE 


I find it very strange that so called mathematicians claim that one 
cannot abstract cube roots in geomety when every grammar is a binary 
expression and, since cube roots is simply a two dimensional ratio. I 
grant that the process to most is complicated, however, complicated and 
impossible are not the same concept. 


I have, by no means, finished the write-up of this figure as I want to 
find the equations to the remaining structures pointed out in the 
opening graphic, however, I am still in the early stages of this revision 
and may come back to it at some later date. 





2 
Ny 
ο. |2-N4-N5- NJ Қ |2-N4-N5- NJ -м;) 
М Jan Na- N47 
1/2 N1 N2-N1 
AC- 


TO M E 
2-м. |2.N.-N5 -NQ4^- NQ- |2.N.-N5- N^- NQ? 
“М2:,12-М1-.М2-Мі -Ny-./2-Ny-No-Ny"-Ny 


Ny (Ni - 2-N5) 
AE -—— ~~~ Е 


2 2 2 
мі -N,-/2.N,-N5- N47-2.N5..|2.N4-No5 - NJ 





Q 2 Comming Through the Front Door. 


Unit. By - 1 One can prove the Solution to Cube Roots with this figure іп a manner suggested as far back as the early Greeks, 
start with it the figure as proven, and work backward. 


Given. Υ:- 20 








x:= 7 
083099A 
Descriptions. 
х Fx.By 
Bx:- By.— BE := 2. By Fx := / Bx (ВЕ - Bx) JT:- By GW:= — 
y (Fx + BE) 
FX.Fx 
Хх:= GW  xy:- By- Вх ЕХ:- Ех- Хх МХ- AB := МХ - Bx 
жу 
Вх-ВЕ Ех-ВЕ 
BC:- ——— Ex:= BE-Bx DE - ———— АЕ = АВ + BE AC:= ВС + АВ 
Ех + ВЕ Ех + ВЕ 
1 1 х = 7.00000 
8 3 y = 20.00000 


AD:-AE-DE (АВ2.АЕ) -Ac-o (Ав.АЕ2) -Ар-0 


AE |ж-2у)(к-2у-/2жу-«2) P 
BB EE TE 


Descriptions. 


AB Ξ 1.04618 cm 
AC = 2.27150 cm 
AD - 4.93198 cm 


AE - 10.70851 cm 
1 

(AB2-AE) 3 -AC - 0.00000 
1 

(AB-AE?) 3 -AD = 0.00000 


vx*(2y-3) 0 зто1-0 


By-1-0 Εκ---ο ΒΕ-2-0 Fx- 
y 





у. 
Vx (2y-x | || που πα) Ἢ _ (У-Х _ 
= x τ 2-y+4/ X (2-у-х) 29 = τ 
рх УЛ 2жу-к κ +2жу = ux x3) (x?-y/2-2-y-x*-2-x-y) об AB- ος τν, zd BC- 2-х НЕ” 
ess ας) укуй ασ ev ον - x?) lay es 2-x-y - x?) (y - x) ΥΕ 
— (2-y - x) 0 DEC 2.(2:y - х) 26 АЕ - ГИНИ койш а =" АС- Қ ТЕК бус! AD — (x-2-y)-(x+/2-"-y-x?) fag - 0 
y 2-y -/ -x- (x - 2. y) "CENE cce TEN cesa NR la-y« mayon (а-у 


Q 2 Comming Through the Front Door. 


Unit. Ву - 1 


Given. у: - 20 





x:= 10 
0830998 
Descriptions. 
x Fx.By 
Bx:- Ву. —  BE:-2.By Fx := / Bx. (ВЕ - Bx) JT:- By GW:= ———— 
y (BE - Fx) 





FX.Fx 
Xx: СМ αν: By- Bx FX: Fx-Xx МХ- АВ := Bx - MX 
ху 
Вх-ВЕ Ех-ВЕ 
BC: ----- | Ex:- BE- Bx DE:- ---- АЕ: ВЕ-АВ АС: BC- AB 
BE - Fx BE - Fx 


= 


1 
AD := ΡΕ - AE (дв? ак)” -AC-0 (Ав.АЕ2) -Ар-0 


АВ | 2) equations are identical. 
X X42 x y-x 


2 
АЕ _ x-2-y bx - 2-3. 2:xxy-x ) об One can see that the final 


Descriptions. 
x κ.(2.Υ - x) 
Ву- 1-0 Bx-—-0 ВЕ-2-0 о οΤ- 1-0 
y y 
4/ж.(2-у- (2-у- E 
Gg. EU Y... xa У 0 ху-7 -ο 
2 у- ух (2-у-х) 2 у- хх (2-у-х) y 


вх Y 2 xy x 4x 2жу | мұ Мау 99 (у [my n n? 2] lee ο. ο 
(2.у-/з-ку- x (ay Гау кб) n - жо y 


-0 AB- 


y (2 y- V22 y 82) уік-у)(/2жу-«2-2у) 
CENE EN" Ex 1233-9 ϱ DE- 2-(2:y - x) E "ON MUR Te 


2.y -A| -x.(x - 2- y) y 2.y- x: (2-y - x) EMEN reme {жез i 


Q| = 
Q| = 


AD:-DE-AE [AB2.AE) -Αο-ο (Ав-АЕ2) -Ар-0 





Е ЕСЕК "rm 
(2у-/ажу-«2)4ж-у) 


ХҮ - 0.50000 
X - 10.00000 
Y Ξ 20.00000 


AB = 1.55941 cm 
AC = 2.70097 cm 
AD - 4.67823 cm 


AE - 8.10292 cm 
1 


(АВ2.АЕ) 3 -AC = 0.00000 
1 


(ΑΒ.ΑΕ2) ? -AD = 0.00000 
By = 4.83117 cm 


=0 





Unit. ΟΡ -- 1 Ν Қ 
ame that Circle 4 Y-./Y2-X245.X2).4.Y?-X 

Given. οσα οσο ιν - 0.00000 
i 2 

X-6 What is ММ? 4 

Ү:- 10 

101799 
Descriptions. 


x Y 
BC:= CD BD:=2.CD CX:- sr АО «11 AC := AD CD 


сс--вс Ас--./АС2;сс2 AB: AD-BD ΑΕ:- ү АВ:Ар 


ab - AC 


CE:- AC- AE ab:- AG ad = — — ac := CE +ad 
CG 
cK := \/ ас. (ab – ас) ЕК = cK- —- 


ММ:= 2.ЕК εἰς. 






X - 6.00000 
Y = 10.00000 


Definitions. 





















X X+Y _ 
ВС-1-0 ΒΡ-2-0 СХ-—=0 AD- =0 кі 
2 2 (га) Αν - 0.00000 

Y x?.y Y-X 
AC-—-0 CG-1-0 AG- ————-0 AB-——=0 CD - 1.00000 

X X X 

2 .2 

ҢҮ —Х)-(Х+Ү ү-үү?-х 

ag У Я „ ο У УХ о 
X X 

x^v зу руб ү+4/ х2+ү2_2.4/ ү? х2 

dot к ыы і = о 
X 2.X 2.X 

т ПИЯРЫҒАР | v? x2) x? Y? v 2 fv? x?) _, κ Jev-/v*-x* sx? αγ κ, 
» 2.X τ 2. i 
- Jav? -x?.sx?-aY?-x | айо: 


х 
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N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 











































2 Unit. 
АС := 1 
Сіуеп. 
Ny = 4 
070200 N5:- 5 бо= 1. N5 
Descriptions: In process. POR something or other. 
AC ΒΡ ὃ 
ΑΒ := — ВС :- АС – AB Вр := ./ AB. BC ВЕ; := —— 2 2 
Ny б №2 CE;:- (ΒΕ 5) - BC 
D 
CG;:- А” := ү AB + BD АС; := ------ EG;:- CG; - CE5 EH;:- — —— я 
СЕ СЕ; СЕ; < 
ВС ЕН; 5 5 К 
GH;:- — БЕ ВН; := ВЕ; + ЕН; DH; := BD - вн; DG; = 4 (GH3)^ + (DHs) 
6 
AB -BE5 СЕҙ-АС 
BK; := CK;:- BC ВК; CJ5 - EJ; := СО5- СЕ 
BD CK; 
Definitions. 
б 
АС; = = ро = - 
— [2 2 2 ——— 
0.114708 6 -N,4:N5 -Ν2 0.39736 
0.225018 n =_ЕБ 0.292306 Г 039736] 
0.327327 жоо. 0.188982 0.292306 
0.419314 2 0 0.090784 0.188982 
0.5 Μαν η 0 0.090784 
0.419314 
0.5 - 
(на? =): 1-1 
EG; = те Се = 
0.204614 = = 0.974355 іш 
0.151186 повен 0.944911 M ρε 
ТТ 0.204614 ЕТТУ 0.974355 
і 0.151186 ЧОТ 0.944911 
0.081706 — 0.907841 
0 0.866025 




















































































































































































































D 
BE I ГР | момунмун 7 <. 
0.086603 ( 1 1) 2 0.188746 2731 | 2731 2 | м 
0.173205 0.086603 0.135837 0.188746 
0.259808 0.173205 0.088192 0.135837 
034641 | 0.259808 Г 0043481 | 0.088192 
0.433013 0.34641 0 0.043481 
0.433013 РА 0 
= 1 
Ар-05 |1 ος 
N1 
η Мо Мі - Мод AG; | 5 = 
0.943729 = 
0.905577 MUI 4.358899 ШЕТІ 
0.881917 0.905577 2.222049 222049 
0.869616 0.881917 1.527525 | 1.527525| 
0.866025 0.869616 1192424 1.192424 
0.866025 1 1 
N42.N N5.N 
σας 2 2 2 "1 | ους | 2 Мі 
μάς if N7-87, — —,,0|-if|EJs, —-.O|- ШЕ. ,0| = 
ЕС; м,2-5 Е.% Ма -ὃ 
85607 4.166667 | bes S 
4.761905 2761905 6.666667 6.666667 
6.25 6.25 10 10 
11.111111 TEM 20 20 
7.800463:1015 d 0 0 


























Unit. Alternate Method Quad Roots 
Given. 
N} := 1.79201 AB:- Ni 

070900 Nə = 10.41743 AG - Nə 


Descriptions. 


AD :- 4 AB. AG 
BD := AD - AB BG := AG- AB 


AB - 2.27795 cm 
ΑΟ - 3.53711 cm 
AD - 5.49228 cm 
AF - 8.52821 cm 


DG := BG- BD DM := 4 BD-DG 


AJ:- AD AK:=AD BM:=./BD2+DM2 





GM := +/ рс? ДЕ DM? AF := ona AG = 13.24228 cm 
BM AB = 1.00000 
BM .АК AC = 1.55276 
AC := "ам АП - 2.41107 
ΑΕ - 3.74382 
AG = 5.81325 
2 
Definitions. AG 4 -AF = 0.00000 
2 
1 i АС 4 -AD = 0.00000 


(ав.ас3) 4 АҒ-0 (АВЗ.АС) -АС-0 ο τν 
ο 


AG ^-AB - 0.00000 





Unit. 
Given. 
N4 := 3.73926 AB :- Νι Quad Roots via Tangent Circles. 
N^ := 11.78259 АЕ = Nə 
Descriptions. 
000720a 


BF 
ΑΡ := /ΑΒ.ΑΕ ВЕ:- ΑΕ ΑΒ Bd := a BD := AD - AB 


ЖЕП. 2 Bd.BF 
Dd := Bd - BD ОН := -/ Bd + Dd HL := 

















DH 
Dd.DL Bd.Dk 
DL:- HL- DH Dk := Bk := Bd - (Dd + Dk) Lk := 
DH Dd 
ві BF Ва BF 
JN := GK = --------- FN = JN - Bd ВК:- GK - Bd 
BD (Bd + Dd) 
BF.FN AF Ak 
АК := ВЕ + AB AF - —— = =— = = 
ЕМ-ВК ЕМ Lk 
Dd. Bd 
DF := Bd + Dd ОМ := 4/ BD .DF cd:- —— dk := Bd - Bk 
Bd + DM 
Lk.cd ce.FN се-ВК 
ce := = ————b— qMco0+ax-2 Ba:= — AE := ΑΕ — 2.Fb 
dk Bd + cd Bd - cd 





АС := АВ + 2. Ba 


i.e., A, K, L and N are colinear. 


Definitions. 


1 


він 


(АВ? Ar) *  АС-О (АВ-АЕЗ) -АЕ-0 etc., etc. 


Unit. 


Quad Roots by equal angles. 
Given. 


N} := 2.07320 AB:= Ny 


OOO720b N5:- 10.53987  AF:- № 
Descriptions. 

M 
AD := \/ AB -AF BF = AF - АВ 










AM :- AD DF :– AF - AD NS 
BD: AD-AB DG - /DF.BD ά NY, 
BD-AD 
BG := 4 DG? +BD? Ας - <N 
й A pe Nee 
Definitions. B A н 
АВ = 2.10430 cm 
АС = 3.15978 cm 
АР = 4.74466 οτι 
АЕ = 10.69797 ст 
1 
(АВЗ-АҒ)“-АС = 0.00006 





кін 






AC-(aB?.Ar) =O 


Unit. 
AB:- 1 


Given. Alternate Method Quad Roots 
М-5 AG:=N 


000801a 
Descriptions. 
BG 
BG := AG- AB ВЕ -- E AD := /АВ-АС 


AE = AB+ BE DE := АЕ - AD NY := DE 


BD := AD - AB DG := BG- BD EQ := BE 


DN:=.\/BD-DG NQ- РЕ? (DN + EQ)” 
QR:- AE OQ-BG Νο- . OQ2 ко? 





NO.2-QR NP? 
РО: ———— — NP := Νο - PQ MN:- | — 
OQ 2 
BN-4BD^?.pN?  cGN- | DG? + DN? 
BG.GM 
GM- GN-MN FG= — .—— ΑΕ: AG- FG 


GN 


Definitions. 


Ale 


(АВ.АСЗ) -Ағ-0 


Unit. Alternate Method Quad Roots 
АВ = 1 
Given. 
М-5 AG:=N 
080100B 
Descriptions. 


BG 
BG := AG- AB BE : E AD := AB. AG 


BD := AD - AB DG: 


BG-BD ә EQ - BE 
DN:-4/BD.DG BN: 4y вр? + DN? 

GN := /ϱα2 +DN? DE:=BE-BD 

NQ := (ОМ + EQ)? + DE? AN := 4 AD? + DN? 


АЕ = АВ-ВЕ AQ: |AE?.EQ? 





NQ? + AN? - AQ? 


KN = KM:- KN ΜΝ. | KN? - KM? 
2.NQ 
BG-GM 
GM: GN-MN GF-— κ - AF := AG- GF 


Definitions. 


1 


(АВ.АСЗ) 4 АҒ-0 


Іп Trisection What Is AB? 


Given. 
AC := .884 In the trisection figure given and given 
AE :- 3.521 AC as the Unit what is AB? 

080200 

Descriptions. 


AE 


Ар--- ЕР-АЕ DE=AD DP- J EP? - pe? 


FP: EP CE: AE-AC CD: CE- DE CF: | FP?- cD2 pP 


2 2 cp? 
РК := СЕ DR:- DP+PR CR:=. CD +DR CS := — 





CR 
RS - CR- CS 
DS :=./cD*-cs*  pL-AD  LS-4DL?-ps? 
CD-LR 
LR := RS + LS BD := СЕ АВ := ΑΡ - BD ST := LS RT := RS - ST 
Р Е 1 
Іп trisection the length RT to the RT- [2] -AE = 0 
similarity point is equal to the radius 2 


of the circle. 











Definitions. 
AE AE | 4-AC-AE -4-AC? .3.AE? ./3.AE 
AD-7--0  DP- 83-0  CF-|[— — ——,4—— — 52-150 СЕ-(АЕ-АС)-0 Ср-| = АБ-АСІ-0 
2 2 2 
1 1) (-AE +2-AC) 1 (-4.АС? L 4.AE-AC + AE?) 
рЕ-2-/(АЕ-2-АС)(3-АЕ-2-АС)-0 СЕ-АЕ-0 с8-|2|----:Е 755 L$-2—— — —— Ag =0 








2 2 1 (3-AE - 2-AC) 
1 (AE-2.AC AE? - 2.AC? + 2. AE. AC _ Р аа 
ps- 1. AÉ А ето АС) (8.AE 2 АС) - 0 к (АВ? —2-АС? +2-АЕ АС) ο нео "АТАР AE ра 
4 АЕ АЕ 
1 3 2 2 3 2 (3-АЕ-2.АС) 2 2 
BD | —-AE- — АС? + .АСЗ | o АВ-АС ο 0 AB-AE? - AC?(3.AE - 2.AC) = 0 
2 AE E aua 














Unit. 
AB:- 1 
Given. 
М1 - 3 
080300A N5:-2 
Descriptions. 
AD BP On Trisection 
AD: АВ АР--- ВР:-АВ-АР BO: — AE: АВ 
2 Ny 
2 2 BG 
DO = N> - BO GO :- « BO. DO BG := / GO“ + BO BS := E ER:- BS TO:= ER 
GT := GO-TO АЗ := / AB? BS2 | ES--AE-AS BR: ES ОВ:= BO-BR 
ET.GO 2 2 
ЕТ:- OR IO := GT BI := IO- BO AI - В! + AB ВЕ := 4 ER“ + BR 
СЕ. СО IK? + AI? - AK? 
GE:- BE СІ----- EI:= GI- GE AK = AI ІК = ЕІ IQ: ——— ——— 
GT 2. AI 
EK 
EK := AK - AE — = 
10 If 2 IQ - EK then 2 JK - EK and 
the figure projected from BCD 
will yield a trisected figure JKL. 
Definitions. 
S.N Nə (4.N.-3 N N N 
2 2 1 2 2 1 2 1 
——- -BO-0 duni т. M V3- [4.8,-3-GO =0 — A/3.|— -BG-0 — 4/3. | — - BS- 0 
4.N 4 N 4.N 2 N 4 N 
1 1 1 1 1 
4.Ni-3 
3-2-N,+ | -—— —.N 
/3-N5.|./4-N-3- /Ν N 4.N,-3 N 4.N,-3 N 1 Ν 1 
2 1 1 2 1 2 1 2 1 
UC LRL M ---: |-------А8-0 —.2- |------|-Е5-0 — ов = 0 


4-81 4 Ny 4 Ny 4 Ny 


-N5 БЕТТЕН ОРН 


3 


4 NON 


2 (/46-3-/81) 


-N5 
(-2. Гал] -3+2. [N1] ques 


N 
=. т 


ач + Ja з 





ТЕН 
xw | уаз 


2 JW 





ма (2./N; - a 


491-3 
ма] -GI-0 


үзі -EI-O 
ружа a+ M] 





-10-0 





ма (2./N, - (^3) ο 
2 ([4N,-3-.]W, 


Unit. 
AB:- 1 
Given. 
Ny = 3 
080300B Мо = 2 . 
Descriptions. On Trisection 
AD BP 
AD :- AB AP :-- — BP := АВ + AP БО: — АЕ := АВ 
2 NJ 
2 2 BG 
DO := Νο - BO GO := ,/BO-DO BG := СО + BO BS := E ER := BS TO := ER 
GT = GO-TO AS - «АВ?-В82 ES - AE- AS BR- ES ОВ .– BO- BR 





ET.GO 2 2 
ЕТ:- OR IO := GT BI :- IO - BO AI:- BI + AB ВЕ := / ER ΒΚ 











СЕ. СО IK? + AI? - AK? 
GE = BE GI: —— —  EI:- GI- GE AK :- AI IK:- EI 1Q:= ——————— 
GT 2. AI 
EK 
EK := AK - AE — = 
10 If 2 IQ - EK then 2 JK - EK and 
the figure projected from BCD 
will yield a trisected figure JKL. 
Definitions. 
3.N М, [4.N, -3 N N N 
2 2 1 2 2 1 2 1 
——- -BO-0 duni т. M V3- [4.8,-3-GO =0 — A/3.|— -BG-0 — 4/3. | — - BS- 0 
4.N 4 N 4.N 2 N 4 N 
1 1 1 1 1 
4.Ni-3 
3-2.N4,-« | —.N 
/3-N5.|./4-N-3- /Ν N 4.N,-3 N 4.N,-3 N 1 Ν 1 
2 1 1 2 1 2 1 2 1 
UC LRL M ---: |-------А8-0 —.2- |------|-Е5-0 — ов = 0 


4-81 4 Ny 4 Ny 4 Ny 


4 NS (Гез: m 


= ,/Ny-AI=0 
[ 2. AN i -3+2. /Νι) 


Nə 1 
! -7.|2--1-./4.м|-3-ВЕ-О 
й | | 





Тағ) (48 o 
Ума Ма =з) 


-N5 mmo JMi 





Ya il st Ха (2-/m- Law 





—EI=0 


-IO- 0 


080400А 


With the following construction, опе can see that 
square roots is directly involved with what is 
called angle trisection. Is there a reasonable 
method of projecting to the square? Probably not, 
but what the heck? 


I am going to figure this out and then I am going to order 
the equations a little different at the start to see what 
happens to all the definitions. 


This is the A plate, or the first of six. 
What will be demonstrated are the 


differences in the choice of what one 
uses for a unit to write the figure up. 


Trisection and Square Roots 





т./АВС = 60.00000° | 
ш/РЕЕ = 76.934959 Ἢ 
m/BFE = 25.64498° so 
т./СЕВ = 25.64498° | | | | 
m/DFC = 25.64498° 7 
m/DFE ! 
m/BFE 
m/DFE-(m/BFE+m /CFB+mZDFC) = 0.000002 


= 3.00000 


Unit. 
Given. 
N4 = 1.90557 AB := Ny 


N5:-12.01265 АЕ: 


її 


I 
г 
N 


Descriptions. 


AD := J AB. AF BD := Ар ΑΒ 


BF := AF ΑΒ DF := AF - AD DJ - ./BD DF 
BF BE Eo? 

ВЕ - — EO:- — АЕ: BE-AB EQ:= —— 
2 2 AE 





2 2 BE.BF 
DE := АЕ - AD DM:-4 DE + BE HM := 





DE.DH DM 
ОН := HM- DM CD := -DM CE := DE +CD ВС: BE-CE 
2 2 2-ЕО-ВЕ 
ЕМ := -/ BF - BE KG = -------- AG := AE - KG 
EO 

2-ЕО-АС | 
CS := ^ AE Т AS := AE - (DE + CD + CS) BS - AS - AB | 
Definitions: N H 


AB-N,-0 АЕ-Му=0 AD- /N,-N5-0 BD -( [N4-N5-Ni]-0 
BF -(N5-N)- 0 DF - (М2 - [м N2) = 0 DJ - | [41 Ма (му + Nə) -2.М1 М2 = 0 


Νο - М1 № Νι 
BE-————- | EO-— —- =0 АЕ — 
2 4 2 





М+М) (Νι -Νο)” | 





ΝΙΝΟ 2 Ni М2 o ом М о? нама мо чл Ма (N, + N2)| 
є I V2 
/2.(N Νο)” 


HM — —— —: =o 
2 2 


(Ny +2): /2-N4-N2- 2/2. N4.N5 P 


DE 





DH - 





2 2 2 2 








in (N1 +N2) (N1 +N2-2-/N1 N3 I 
m 2 . -— 
"US ИИ "Ems m _ УЗ- (1-02)? 
2. (М1 + Νο) №1 + No ЕҢ = oe» 
i 2 . . 
ΜΝ (Ny - Νο) n "m" 2-81-М2 A " Ny Nə (М1 - N2)? " 
κα. Ny Νο (v? «6-5, -N3 Νο”) PIE N47 (N5 - М1) (Му + 3-N5) a n 


(Νι + Nə) ° (Νι +м>)° 


Trisection апа Square Roots 


080400B 
This is the B plate, or the second of six. 





mZABC = 60.000009 —— 
ш/РЕЕ = 76.934959 Ἢ 
т /ВЕЕ = 25.64498° | 
ш/СЕВ = 25.644989 
т / ДЕС = 25.64498° n 
m/DFE ` 
т/ВЕЕ 
mZDFE-(m/BFE*m/CFB*m/DFC) = 0.000002 


= 3.00000 


Unit. 
Given. 
N4 ‘= 1.90557 AB := Ny 








Nə := 10.10708 BF :- М2 
Descriptions. 
ΑΕ:- AB- BF ΑΡ:- / AB. AF 
BD := AD- AB DF := AF- AD DJ := 4 BD. DF 
BF BE EO? 
BE := — EO := — АЕ: ВЕ+АВ EQ:= —— 
2 2 AE 
2 2 BE .ВЕ 
DE := AE- AD ОМ := 4 DE + ΒΕ HM := DM 
DE.DH 
DH := HM- DM CD - DM CE := DE + CD BC := BE - CE 
2 2 2-ЕО-ВЕ 
ΕΝ :=-/ ВЕ” - BE KG = —— —— АС:- AE - KG 
EO 
2.EQ.AG 
CS := E 6 AS := AE - (DE + CD + CS) BS := AS- AB 
Definitions: 


AB-N,-0  BF-N59-O0 АҒ-(81-М2|-0 

















AD - /N, (N, + N2) = 0 BD -| /N, [Ni Ма) - М1 | DF- М: -N5- /N, (N, «N2)| - o 
Мо М, 
-0 ВЕ----0 EO-—=0 
2 4 
2:-N,+N Nj? . z Я 2 
Ав---2--0 ЕСІГІ s Du cr cd ed 2 ΝΙ + №2 № о 


2 


S 2 


M, 


[2 (2 N1 + ма)? -4 [νι «νο m, (2-8, + N3) 
вм о 








2 
Nə 





2.(2-N, +N2) - 4. [Ny7+No-Ny-(2-Ny + N9) 





2 2 
ЮН--——————-———————=—0 








2 2 2 
- КЕН ΕΝΟ ΝΙ (8.4 +8-№1 М2 + Nə 4-м: (2-8, + N2) (м1 + Νο) 


| 2 





Na” №1 Νο з. [νο 
ΟΕ = 0 BC - Ξ0 ЕМ--------0 
KG - —_———___ = 0 АС----------0 cs — -------------------- 


AS — —__Y—Y—YY—— = 0 


N47. N5 (4-N4 - 3-N5) 
во 


(2-м, ма) 





Trisection and Square Roots 


080400C 


This is the C plate, or the third of six. 





mZABC = 60.000005 —— 
ш/РЕЕ = 76.934959 Ἢ 
т /ВЕЕ = 25.64498° | 
ш/СЕВ = 25.644989 | 
т / ДЕС = 25.64498° / 
m/DFE ` 
m/BFE 
т /DFE-(m/BFE+m ZCFB+m/DFC) = 0.00000° 


= 3.00000 


Unit. 

ΑΒ - 1 

Given. 

Мі = 12.01265 АЕ:= М] 


Descriptions. 


AD := J AB. AF BD := AD - ΑΒ 

















ВЕ - AF ΑΒ DF := AF - AD DJ - ./ BD .DF 

BF BE Eo? 
ВЕ - — EO:- — АЕ: BE-AB EQ:= —— 

2 2 AE 

2 2 BE. BF 
DE = AE-AD DM = \/ рЕ ВЕ HM -- 
DE -DH D 
DH:-HM-DM со мо CE:=DE+CD BC:= BE-CE 
2 2 2-ЕО-ВЕ 
EN - 4 BF“ – BE KG = —— — AG = AE - KG 
EO 

2-ЕО-АС | 
ΟΡ := ^ AE Т AS -- AE - (DE + CD + CS) BS := AS- AB | 
Definitions: N 7 

6 
1-1-0 AF-NQ-0 Ар-//М|-0 BD - (./N,- 1)- ο 
2 

BF -(N,-1)-0 DF - (Ny - чү) - 0 DJ- | /Ni | [νι - 1) -0 

N,-1 N,-1 1+N (1-N г 

1 1 1 

ВЕ - EO - -0 AE- — 0 ЕО- - 





2 
mem PEDIR. 


om mm 

2. (му +1). 1-1) (vy +1) (ma -3)* 
mima O м. 

m j^ ον 


ызы Е 


CD - 





2-1-Ny 1-Ny-(1-Ny)* 
АС-----0 CS- — ——— = 0 
μα (аз ма)" 
AS - ——— o Ββ-------------ο 


(ам)? (1*8)? 





Trisection апа Square Roots 


080400D 


This is the D plate, or the forth of six. 





mZABC = 60.000009 —— 
ш/РЕЕ = 76.934959 Ἢ 
т /ВЕЕ = 25.64498° | 
ш/СЕВ = 25.644989 
т / ДЕС = 25.64498° n 
m/DFE ` 
т/ВЕЕ 
mZDFE-(m/BFE*m/CFB*m/DFC) = 0.000002 


= 3.00000 








Unit. 
Given. 
М1 := 1.90557 АВ := Ny 
Nə := 10.10708 ВЕ := Nə 
Descriptions. 
AF:- AB- BF AD:=. AB. AF 
BD := AD - AB DF := AF- AD DJ := 4 BD. DF 
BF BE Eo? 
BE := — EO := — АЕ: ВЕ+АВ EQ:= —— 
2 2 AE 
2 2 BE .ВЕ 
DE := AE- AD ОМ := 4 DE” + ΒΕ HM := DM 
DE.DH 
DH := HM- DM CD := DM CE := DE + CD BC := BE - CE 
2 2 2-ЕО-ВЕ 
ΕΝ := \/ ΒΕ΄- ВЕ KG := —— —— АС:- ΑΕ - KG 
ЕО 
2.EQ.AG 
CS := -E AS := AE - (DE + CD + CS) BS = AS – AB 
Definitions: 


AB-N}=0 BF-N2=0 АҒ-(81-М2|-0 

















AD-./N,(N,-N5]-O BD-|/Ni[Ni+N2)-N1| DF- М: -N5- /N, (N, +N2)| - 0 
На N2 
-0 BE-—-0 Е0----0 
2 4 
2-81-85 Νο” | З Я М». 
ar- 0 MET ЕТЕР ТЫ пк ы. 2 М1 + №2 "1 60 


2 


S 2 


M, 


[2 (2 N1 + ма)? -4 |н 2 «νο m, (2-8, + N3) 
DM -  %4--2-:-5--55-0 








2 
Nə 





2:2.Ν1 +N2) - 4. | N17 ном (2:N, + N3) 





2 2 
юн oe cn e 0 


2 2 2 
ЕН маму (8-4 -8.N,:N5 + No ]- ^N, (2-8, + N2) (м1 + Νο) 

















CD- =0 
νο” №1 Νο \з. [νο 
CE - —————— = 0 BC - Ξ0 EN - Ξ0 
2 2 
KG - ————— = 0 AG - ——— ———— = 0 CS - ————————_- = 0 
2-(2-N, + М2) AN «NA (2:8, + x3)? 


2 2 
As — —TT?——_ 20 


(2:8, + x3)? 


Мі Ма (4-N, - 3-N5) 
ви 


(2-м. +м>)° 


Trisection and Square Roots 


080400E 


This is the E plate, or the fifth of six. 





m ZABC = 60.00000° 
m^/DFE = 76.93495° 
m/BFE = 25.64498° 
пі /СЕВ = 25.64498° 
m ZDFC = 25.64498° 
т/ОҒЕ 
m/BFE 
m/ZDFE-(m/ZBFE+m ZCFB+m/DFC) = 0.00000° 


= 3.00000 


Ρ 


АЕ-М-ВЕ AD--JN.AF ΒΡ := AD- N 


ВЕ:- AF- N DF - AF- AD  DJ:-./BD.DF 





BF BE EO 
BE := — ЕО: — ΑΕ: ВЕ-М ЕО := —— 
2 2 АЕ 
2 2 ВЕ.ВЕ 
DE := AE- AD DM :=4/ ПЕ + ВЕ HM := DU 
DE.DH 


DH := HM- DM ΤΕΝ CE := ОЕ CD BC :- BE - CE 


2 2 2.EQ. BE 
EN - /ВЕ"-ВЕ" KG:= ————— | AG -- AE- KG 





EO | 

2.EQ- AG | 

ΚΕΠ AS := AE - (DE + CD + CS) BS := AS- N | 
Definitions: N | 


N-N-0 AF-(N+1)=0  AD-4N?.N- 0 вр-(/н2+н-н/-о 
BF-(N+1-N)= 0 DF -|N+1-./N-(N+ 1)| = 0 DJ-J(2.N+ 1) м2: м. (2.м2:2.м) = 0 
1 


_1 _2 2.М-1 
БЕ-2 ЕО-2 7-0 AE - ———— = 





2 FPO ον) З 


S 2 


M, 


2.N-2- | N?-N«1 2.(2.N « 1| 2.N 2. 
“e “V Ао DM- 
2 2 
-1 


HM-|(4.N«2)[2.N-2-/N-(N« 1) - 1] ^ -ο 





М.(М-1)-1 





ΡΕ 


ΘΝ: η.(γα../ν2:ν). 2. 2N(N^1 _ O 








DH 
V L(2-N 1. 2Ν 2/Ν ΝΤ +1] 
SU (вм? вм) ν2ν. (s. м 12.N2. 4.N) i 
(2Ν:1}{2Ν 2. /N2 N: 1) 
1 N 
СЕ  -ο ВС------0 /з 
2.(2-М-1) 2-М-1 EN--,--0 
1 2.N-(N + 1) N-(N + 1) 
KG-——— -0 А-А” о  cs-———.-0 
N-(N « 1). (8-N? - 8-N « 1) N2.(4.N +3) | 
(2-N+ 1) (2.Ν + 1) | 


Trisection апа Square Roots 


080400F 


This is the F plate, or the sixth of six. 





т./АВС = 60.00000° | 
ш/РЕЕ = 76.934959 Ἢ 
m/BFE = 25.64498° Ж 
т./СЕВ = 25.64498° ᾿ Ἢ 
m/DFC = 25.64498° "n 
m/DFE à 
m/BFE 
m/DFE-(m/BFE+m /CFB+mZDFC) = 0.000002 


= 3.00000 


9 TInit. 
2 ΒΕ = 1 
Given. 


N:=3 АВ-М 


AF:-AB- BF AD:=. AB-AF 


ΒΡ := AD ΑΒ DF:=AF-AD DJ--JBD.DF 





BF BE Eo? 
BE := — ЕО: — АЕ:= ВЕ + ΑΒ ΕΟ -- —— 
2 2 АЕ 
2 2 ВЕ.ВЕ 
DE: АЕ-АР DM: DE ΒΒ НМУ 
DE.DH 


DH := HM ΡΜ O ee CE := DE + CD BC :- BE - CE 


2 2 2.EQ. BE 
EN - /ВЕ"-ВЕ" KG:= ————— | AG -- AE- KG 








EO 
2.EQ- AG 

С = AS :- AE - (DE + CD + CS) BS :- AS - AB | 

Definitions: | | 
N 

АВ-М-0 ВЕ- 1-0 AF-(N+1)=0 

AD -./N-(N+1)=0 BD -.\/N-(N+1)-N DF-|N« 1-4 N-(N« 1) - 0 

2 2 1 1 
DJ -- М -1.М.(2-.М-1)-2.М-2.М--0 BES тр Ην 9 


2 
2.N-1 1 [2 
AE- ———- -0 EQ- ————— = 0 pp. 4841-27 N HIN O 


2 8 (2.N+1) | > 


(4.Ν + 2): 

















2 

им 38-2 
24 (2-N «3. 2-N 2. /N2 νι 1) 

on (N+ 1) 2-N7+2.N-[2-/2-N-(N+1)] _ o 

αν. 1.2.8 - 2. ро N. 1) 
Sp (маме) /N?-N-4N.(N- ή ον. | 
(2-N + 12-8 «1-2. наз м) 
1 N 3 

CE- ——— -0 πο. P ο εν УЗ о 

4.Ν + 2 2.М-1 2 
1 2.N.(N + 1) N.(N + 1) 

KG- - -0 Або сво | 
4.М:2 2.N-«1 (2.N + 1)? 
N.(N+ 1). (8-м +8.N + 1) Ν΄.(4.Ν 8) 

ΕΞ ої) Hace 0 


(2-N + 1)? (2-N+1)° 


Unit 
AB:- 1 
Given 
М1 =9 АС:= Ny 
080700 
Descriptions. Нә-2 ΒΡ-Ν2 
AC. AB BD.AB 
BE := - 
AC+ BD AC ΒΡ 
AC ВЕ 
BE + CE- AB- O -------0 
BD СЕ 
Definitions. 
М1 No 
BE - ———— = О - = 


Proportion Series II 
Divide AB into the same ratio as AB:CD. 


с 





Unit. 
ΑΒ - 1 
Given. Square Root and the Archimedean 
N-3 AD-N Paper Trisecter. 
000822A 
Descriptions. 


This square root figure affords another approach to 
proofing the Archimedean Paper Trisecter. 


























AB 
BD := AD- AB DG := ./ BD. AD BC := ux 
CD 
CD := BD + BC ΡΕ := a BG := DG - BD D 
2 2 BC. AB 
CG := BC - BG GW := 4 Са + BC OW := 
GW m/OJG = 74.01600° 
CG.GO m/NJK = 24.67200° 
GO := ОМ - GW GU := 2.GW DU :- DG - GU m/OJG 
| — = 3.00000 
mZNJK 
BC.GO DF 2 от 2 N-BD-DG = 0.00000 
OT := US := — | -| —— DS := DU — US 
GW 2 2 
OT.DF DF.JR 
JR := 2.DS JF - OT EJ := DF- JF 
| ΡΕ ΒΡ 1 DG N 
FR := 2.US-JR DR :- DF + FR ER - EJ? Е JR? ΡΕ = 0.38634 BD = 0.69783 DG - 1.08848 М = 1.69783 
OT 
2-N-1)-(((2-N-1)-./N2-N+2-N)-2.N2 2. N- 1). (((2- N-1)-./ N?-N *2- N)-2. N? 
ОЕ := DR- ER DE-EJ-O ΞΕ ннан оҥ) = 0.38634 анау (аначы NGN ош). ος = 0.00000 
(((4-N-2).,/N2-N+4.N)-4-N2)+1 (((4-N-2).,/N2-N+4.N)-4.N2)+1 
As one can see, the APT actually multiplies an angle. 
Definitions. 
2 1 2.Ν 1 2.Ν 1 2 2.N-2- | N?-N- 1 
BD-(N-1-0 DG-jJN"-N-O0 BC->=0 CD-— -0 DF-——4.— =0 BG- 4N^-N-N-«1/-0 ce- —— — -0 
2 2 
J (a-n—1)-(2-"-2. N -N-1 2 2Ν- 1 1/2 N - N)-a. 2.N.(N- 1 
cue sl ή Y bos T" "Є ο ως. EVEN VZ (8-1 κα 


v2 2.4 (2-1) {ον 2. N2 νι) (2-4.N) 4 N?- N « (2.N - 1)? 


2 
— (8-42 8. N « 1) ./N2 м (12.N? 9. N? 4.Ν) E тс. — NM. o .-. dis (2:N-1 /N(N-1 +2-N-2-N7 ` 


- =0 О 
2.12 4.Ν). ΝΖ ΝΙ4Ν2 4Ν:1| 2:2Ν-1}}2.Ν-2./ψ2-Ν-1] (2.Ν.1}.2.Ν. 2./Ν2 νι) 
_ (1-2-N)../N-(N-1)+2-.N?_2-N ΠΡ. a-x - 1? (2. -2-/ n? - - 1 0 


0 


4.N7-4.N- 1 (4-м 2). N?-N«4.N-4.N? «1 




















Us - -0 DS ОИ. == ee 2 2 

оа {ον 2. N2 νι) (2 4.Ν) ΑΝ N+4.N2 4Ν 1 4-[(4-N-2). NS Nee UEM +1, 

2 2 2 2 2 

2.N-1)|(2.N- 1) / N?2- N« 2.N-2.N 2.Ν 2.9 N -N- 1) {αν -4.N-1 м2-м 

oy (@н-1ца-н--/н®-н+ан-зн°| o pp (гм-2-/мі-н-1/(өңі-өн-/ о рв йене, 
(4.N-2) N?-N-4.N- 4.N2.1 4.|(4-N 2). ΝΖ N«4.N-4.N? 1] (4.N-2) A N?-N«4.N- 4.N2.1 
J/4-N2.(N - 12 | (4 - 8. N). м2 Ν:8.Ν2 8Ν:1| 

ER- -0 

(as.N? -.32.N9 -8.N - 4) ./ 2 N32. N* 64.N2 «28. N27. 4. N «1 
Here is where Mathcad 15 Uncle call Uncle! It cannot reduce the following 
equation and I am at a loss as to how to effect reductions for it in the time I am 
willing to spend on it. 

2 2 2 
кер JN-(N- 1) 2../n2.(N 12. (4 8.N) /N-(N- 1) - 8-N? -8.N « 1] P 
- Е 

(4.N-2)/N-(N- 1) -4.N-4.N^«1 48.N?-32.N? -8.N - 4) /N.(N - 1) - 32.N^ 64.N2 . 28.N2 . 4.N «1 

DE-EJ-0 
2 2 2 2 2 
N-(N- η 2../n2.(N - 1?.|(4- 8.N) /N-(N- 1) - 8-N? -8.N « 1] (2-N-1)|(1- 2-N)- N?-N«2.N -2N| - 
; = 

(4.N-2)/N-(N- 1) -4.N-4.N^«1 48.N?-32.N? -8.N - 4) /N.(N - 1) - 32.N^ —64.N? . 28.N2 . 4.N «1 (2-4.N) ~| N72 -N «4.N?7 - 4.N- 1 


If you ask Mathcad to reduce the above equation, it will simply spred it out over several pages and quit. 


S 2 Unit. 
АВ - 1 
Given. 
N := 1.43693 АС:= М 


Show the trisection in а circle for any square root that also 
divides the circle into six equal cords. 


000822B 


In the 2015 revision of the DQ, I got 
as fars as a blank Mathcad template 
like this one. So, yea, I have put 
doing this off for a special long time. 







~ ж; MN 
ο... 
^ d =” 
AR 





Descriptions. 4 | 
АВ ME 
BO:- — ВС: AC-AB DO := BO м 
2 М 
2 2 
CO := BO+ BC CD:-4CO + DO 
DO .AB CD.CF 
DF:- — — СЕ:= CD-DF CH:= 
CD CO 
co? во? + сн? 
BH = CH- BC GO - BO CN - — —  — 


2-СО 
/ 2 2 
GN := 4 CH -CN BN := CN - BC 


To be completed by simply dividing the cords, GCH and KBH. 
This should help show that angle trisection, the entire developed 
figure is a proportion to the square root figure. 


Definitions. 


mZKCH = 15.47574° 
mZMBH = 22.73787° 


m/GBH = 68.21360° 
т /МВН = 22.73787° 
m/GBH 
m^/MBH 
m/EGF = 30.00000° 
пт /КОМ = 60.00000° 


N = 1.43693 


= 3.00000 


Unit. Trisection In A Square Root Figure 

АВ := 1 

Given. Given the square root figure drawn for trisection, what is 

N:-.3 ВС-М AR given AB and AD? A slightly different apprach than the 
082300 one on 04. 


Descriptions. 


BC 
АС - AB- N ВЕЕ АЕ := АС + ВЕ 


2 2 BE -BC ВЕ 
ΑΝ := 4 BE + AE FN := DE := 


AN AE 


2 





AE? - BE? + Ap? 
2.AE 


BD := ВЕ + DE АП: АВ BD AH - 


BH - AB- AH CH := BC- BH 


Definitions. 





N БЫ 
АС-(1-М)-0 ВЕ-2-0 AE- -0 








2 

/м?-2.м+2 ,/2.м2 
ΑΝ - Εν - `S 0 

V2 24 N?-2.N«2 
на 

ΡΕ - - 

2-(2 - N) 

2 
| М | БЕЛ а-му (м -8-N+8) 
D-|——— -0  AD-|— —— -0 AH--— — — — -0 
(2 - N) (2 - N) (2 - N) 
о 


E N.(4 - N).(1- Nj? 
ВН eo сн ccu 
(2 - N)? (2 - м)? 


2 





сн 


А: 


М 







"^. N= 0.64490 





HONS 


20 


BD = 0.47590 
N 
— = 0.47590 
2-N 
N 
—-BD = 0.00000 
2-N 
AD = 0.52410 
2-(N-1) 
------ = 0.52410 
N-2 
2.(Ν-1) 
—————-АР = 0.00000 
N-2 


AH - 0.46475 
D ο, 


- 0.46475 
(N-2)3 
N-1)-((N2-8-N)+8 
(ND) (A'S N)*8) AH = 0.00000 
(N-2)3 
BH = 0.53525 
N.(3-N-4) 
———— = 0.53525 
(Ν-2)5 
N-(3-N-4) 
————-BH = 0.00000 
(N-2)? 
CH - 0.10965 
N-(N-4)-(N-1)? 
NOS ("= 0.10965 
(N-2)3 
N.(N-4).(N-1)? 
————————.сн = 0.00000 
(N-2)3 


m/GEM = 41.29679° 
m/KEM = 13.76560° 
m/GEM 
m/KEM 
т /BGC = 90.00000° 
m/VGW = 30.00000° 
т/ВСС 
πι ΝΟΥ 
m/GCD = 65.64840? 
m/UCD = 21.88280° 
m ¿GCD 
m/UCD 
mZGBD = 24.35160° 
mZGBV = 8.11720? 
m/GBD 
т/СВУ 
mZUST = 60.00000° 
BC = 0.64490 

BC-N = 0.00000 


= 3.00000 


= 3.00000 


= 3.00000 


= 3.00000 


Unit. 
Given Quad Roots Etc. 
Descriptions. 

Definitions. 


0901007 


І have had this plate in and out 
of revisions since OO but it is so 
simple and straight forward, I 
just like looking at it. 


And the figure can be expanded and this I find interesting. 





A 
νι EL - Nic 
| м. 
| ο, 
РЕ ИНТО 4 
AB 2 ABT AD AC AC = 6.16580 
ава _ сна Tm — = 1.00000 = 6. cm 
Ac 125745 АС АС 9.99000. AC AD = 7.75308 cm 
2 AD = 
МЕС Кв: © АЕ AD _ 1.05743 АЕ = 9.74899 cm 
ас.” 1.58114 ac "ac 0.00000 AC AO = 10.79015 cm 
AE Е 
, А АЕ _iss114 АЕ = 12.25870 cm 
АВ = or ΑΒ AF _ заново АС АВ - 15.41450 ст 
um С АС АС 7 АҒ 
Be AU. АБ — = 1.98818 
АС 
АВ 
— = 2.50000 


090300A № := 10 
Descriptions. 


BG BE. BE 
BE:- — ЕМ - BE BO := 4 2.BE? ЕМ:- BE EK:= 


2 BO 
BO NERO: BN? Ny 
KN:= εν εκ  BK- — BN:=./BK*+KN2 BD- —— BC:= BD- BD.— 
2 BG Ν2 
CG:- BG- BC CJ - /BC.CG AJ- BE AC- Α0-- cJ? AB:= AC- BC 
2 
CJ АН.АЕ 
AE:-AB«BE JH: —— AH:=AJ-JH AL:= JL = AL- AJ 
AJ AC 
AH-AM 
LM:-JL AM:= AL+LM AF:- о BF:-AF-AB DF = BF-BD 


CJ - 0.168616 BD = 0.146447 DF = 0.610136 
BC = 0.029289 CG = 0.970711 АВ-0.441421 


Definitions. 





Ratios In Trisection 
How does BF vary with BC? How does DF vary with BC? 





CJ = 0.16862 η ~ 
BF = 0.756583 d a 
DF - 0.610136 ғар 


Et ur 
"dc 2 





АВ = 0.47071 DF = 0.61014 


ός – фе --------- ------%----- é 





BC DC B AB ΡΕ BF 
(/2 - 2) (мі -N - _ _ 
ac? (Ny 2) ο Eds — ИР EC — — ВС = 0.02929 BD = 0.14645 BF - 0.75658 
4:Ν2 2 2 2 CG = 0.97071 рс = 0.11716 
εκ 7—6 "ВЕЖА вк-У2 о вн_ 2-2 μα 
4 2 4 4 2 
2-4/2 (/2 - 2) (N4 - Νο) (Ма - Ма) (/2-2) 4:Ν9 
BD - -0  BC- ————— — ᾗ--ο α---------------------Ὁ 
4 4:Ν2 4:Ν2 
мо (/2- 1) νι ο) Мама Νι (/2-2) πο... 
Воно ЕЕ АЕ — —— — — — =o JH- - 
2:Ν2 2:Ν2 
(2-N, Νο - 2-54?) /2«3-N,?- 2.N,-N5 Νο” кі М2 (2-/2- 2) - N4 (24/2-3)| Ny | М2 (2 /2-23) - n, (2-/2-3)| 
a τι 31 =“ ous JL-————————————————————-0 LM- 


2 
2.Nə 


2 
2.Nə 


M, 


7-/2 Б 2 

| 7 «5 (ам, ema -2/2 m) (аму -38-2-/2-8, 2/2; 

BF — "4 o 
N 
2 





2.м,2 анод 





SN [25 5 28 AN47«(6-./2- 8).N4-N4 «(2- 2) d 


-0 
8 
4:Ν2 


BF i DF 
вс = 25:831354 вс = 20:831354 





7/2 5 2 
ex «| 2 «5 aim, на -2/2 m) (ал -38-2-/2-8, 2/2; 


2 2 8 8 2 
ΡΕ (6-м “М2-3-М1-М27-4-/2.817-6.817-6-/2.М1 м2) 


вс Νο (N, - N5) 


S 2 Unit. 


BC:- 1 
Given. 
Ny = 10 


090300B Νο :- 8 


Descriptions. 


2 N 
BC / BD 2 
BD := 2 DE:- BD BE - 2. BD? DK := BE BK:- BD- DK KJ := BK a 
1 


CK - BD+DK CJ:=CK+KJ BJ: BC-CJ HJ-4/CJ.BJ AJ-4BD?-HJ? 

















АЈ (BD + AB) 
АВ = AJ- ВЈ AB = 0.441421 АМ- и сю HN - AN- BD ΜΝ:- HN 
НО. АМ HJ 
АМ = AN» MN МР- MP = 0.429145 — - 0.392912 
BD MP 
HJ -AB АВ.МР 
ΡΕ -- ΑΡ := ΒΡ:- АР-АВ СР:- BC- BP KP := BP- BK 
AJ BR 
Definitions. 
1 1 1 J/2 2-42 
BD-—-0 DE-—~=0  BE-——-0 DK--—-0 BK- - 0 
2 2 1/2 4 4 
N,-(./2+2) —N,-(,/2-2) 
М2 (2-2) 2+-/2 ст. 2 0 
= - 0 - - 0 4-М 
4:ΝΙ 1 





(N1 + 3:N5 - 24/2. No 


СХ — -. "ug ну. -0 
м+м. (/2-1) м, (/2- 1) -N3 (/2-2) 
АЗ- ————— 20 АВ- — |-0 
ΑΝ---------------------------ο  HN- 2 
2-Ny 2.81 





JM - 0.42914 


AN - 0.88627 
СК = 0.85355 ` 

KJ - 0.11716 

CJ - 0.97071 О 

АС = 1.44142 ‘ 


(н, +\/2-М) [Ny «Ма (3-/2-4)| 


2 
2-51 


- 0 АМ- = 0 


MP = 0.429145 
HJ - 0.168616 
[Ni +3-м - 2 /2-N5) (му - 4-N5 + 3-./2-N2) 
3 





4-81 








4-N37- (у - М2) (N; *8.N5 - 24/2-N5) 


-0 
Ny 





ο πορτα n ары 


КР- 


-0 
N1” (М1 - N5) 


3 
νι” (М1 - N5) 








= 0 


№1 +3.Nə-2../2:N2 


[Ny (/2- 1) Νο (/2-2)| 


2.54 М1 « Ма (/2-1)| 


[ma ena 6/2- 0) [m a] 





%649---ө---------------------- é------ é----------e 


BJ = 0.02929 вк 

КР = 0.61014 Ἐκ 1.00000 
= — = 0.80000 

ВК = 0.14645 Ἐκ 

вк 

— BJ 

BJ 5:09000 HE 0.20000 

KJ - 0.11716 


KJ — = 0.20000 
— = 0.80000 10 
BK 


BP 
τς = 25.831354 
BJ 





(мо - ма) (/2 -2) ppm 


ВЈ o =” 
КР 4:3] 
HT - 20.831354 
(22 . 3) по в(2.у2-2)]1(2-/2-2) -19-(/2-2)P | 
e ——————————— a 
10? 


Which means that you can write a simple program using whole numbers for N1 


and N2 to find BJ as a unit to name BP and then you will know the name of BJ. A 


ratio is a unit conversion. 
BJ ву Мі № 
2 -------0 


----02 — М1-10 Νρ-8 1 
BK BK νι 


1000000000000000 
Which is the ratio one uses all the time when dividing a simple segment. I 


trust one can write a program to find any given ratio with it? N1 simply 
sets the precision of the Arithmetic name. 


3-8 (2-12) 10? -(s-./2 - e) 10e. 20 й τα 





3 3 
KP- 3 =0 
4.10 





-1х10 


παν Й ο s %------ %“---------- ° 


BJ = 0.02929 
KP = 0.61014 
BP = 0.75658 
BK = 0.14645 


BK 

— = 5.00000 
BJ 

KJ = 0.11716 


KJ 
— = 0.80000 
BK 


Em 1.00000 
BK `` 


zd 0.80000 
BK ` 


= 0.20000 
BK ` 


— = 0.20000 
10 


Unit. Goshdarn Good Pencil 

BC:- 1 

Given. N 

N:-2 ` 
091600 
Descriptions. 


CJ 
BJ:- М ВЕ:-/ВС-ВУ СЈ:= ВУ-ВС os: 


IO := CI МО:- CJ ος - CJ CE := BE - BC 








EI:- CI- CE EJ:= СЈ- СЕ ЕІ--/СЕ-ЕУ 


/ 
MM iL 








EI.EL 2 2 
EG := — GI := EI- EG GO - GI +IO 
EL + IO 
BC = 1.69999 cm 
ОР- СО ІР-ІО-ОР EF: = FI:- ΕΙ ЕЕ BD - 3.35741 cm 
й — - EL+IP 5 ВН = 6.63021 ст 
ВЈ = 13.09283 ст 
2 2 IO. NO di 
FO := γ Е!“ +10“ OK- ЕК := ОК - FO (BC2.BJ) 3 -BD = -0.00022 


FO 


1 
(BC-BJ2) з -BH = -0.00035 





FI.FK 

FQ - о QI:- FQ- FI CQ - CI- QI QJ := CJ- CQ 
CQ.CR 

K:-./CQ.QJ CD: ———— BD:=CD+BC 

5 оо CR+ QK Ы 


1 


2.13 -6 
(вс ва) - BD = 4.486958 x 10 


Definitions. 


Y (2 Compare to the following which is a great dealless accurate. When you work the figure, you cannot tell it is off: 






A 
BC = 7.17113 cm 


BD = 9.70561 cm BC = 0.75763 cm 
BH = 13.13648 cm BD = 1.86237 cm 
BJ = 17.78080 cm BH = 4.59718 cm 


= BJ = 11.36730 cm 
(BC2.BJ) з -BD = 0.00044 1 

1 = 
(BC-BJ2) з -BH = 0.00054 (ВС2.ВЈ) з -BD = 0.00627 
1 


(BC-BJ2) 3-BH = 0.01166 


Unit. 

Given. 

ΝΙ - 2 BC- М1 CJ :- BC GK := CJ 
Мә-3З GH:= No GM := GH 
091800A 


Descriptions. N5:-8 CG:=Ns JK:= CG 


Midpoints and Similarity Points 


BH 
BH := BC+ CG+ GH BE KM := GM- GK 


| JK.GM 


: AH = AG + GH 


AB := AH - BH AE = AB+ BE 





Definitions. 





H G FE D C A 
N,+Na:+N 
1 3 2 KM -(N,-N,)=0 
2 =< | A 1) What is AE given the radius of the two circles and the difference 
between their centers? (External Unit). 


ВН - (№1 +Мз+№2)=0 BE- 


Να Ма Νο (Му - Νρ- Να] 
АС-----0 AH - ——— ——— ———— -0 
Να ΝΑ №1 — М2 


мі (N1 -Ν2 + Ng) 


(Ny - №2)? «Νο (84-82) 
(ма 7 №1) 


m 2.(N4 - М1) 


=O AE- =0 


Unit. 

BH:- 1 

Given. 

М1 = 3 N3 = 4 


Midpoints and Similarity Points 





091800B Νο 7 Na:=9 
Descriptions. 
BH Ny Ns 
BE = — BC- BH.— СОН:-ВН.- CG:= BH- (BC GH) 
2 N^ N4 | 
CJ:- ВС GM-GH  GK-CJ  KM-GM-GK JK:=CG H G FE D C B A 
JK.GM . . . . . г 
AG = AH = AG + GH АВ- AH BH ΑΕ = AB + BE What is AE if given the difference between their extremes and the radius 
KM given as a ratio of that segment? (Internal Unit). 
Definitions. 
1 Ni Ng (Мо Na о Ма Му Να) 
BE-—=0 ВС----0 GH-—=0 CG--— so 
2 №, N4 №2 ‘Ny 
Ni Να Ny (Мо Мз - Му а) (Мо Ма Νο М - М1 М4) 
с/----0 αἴ----ο GK-—=0 KM--— —————— -0  JK--— Z 0 
Νο N4 No No М4 No М4 
Ма (М1 Na+ Ка Ns - Ма КА) να (2-N4 - Νο) Ny (2-N3 - NA) 
AG- ————————————————-0 AH- — Á ΑΒ-------------------- -0 
№4 [Ni Na Νο ΝΟ) №1 Ма - М2 ΝΑ №1 Ка - М2 N3 


4:Ν1 ΝΑ ΝΙ ΝΑ ΝΟ №3 | 


AE - =0 
2[Νι:Ν4 - Nə ` N) 


Unit. 
Given. 
N4 := 11.69458 BE - М1 


Мо := 2.96916 ВС:- Νο 
000920A 


Descriptions. 
BE 
2 


2 2 DH BD.DG 
ОН := BD +CD DG: ен Ñ 


----- AD: 
2BD CD 


BD := CD:- BD- BC CH:=BD 


2 


АЕ := Ар + BD  AB:- AE- BE AC:= BC+ AB 


АС —-/ АВ.АЕ – О 
Definitions. 


Ny №1 -2.М2 Ny 
BD-—-0 ср-|--2--|-0 CH- =0 





2 2 
DH — ----------------------------- = O 
Ja 
2 2 


DG- ————— -0 
2-81 


2 2 2 


πα 2.(N, - 2-N2) 


2 
Nə Νο [Νι - Νο) 
АВ--------0 АС--------“-0о 
N, -2:Ν2 N,-2.N5 


Squaring 
Is AC the square root of AB x AE? 
Given BC, find AB such that AB x AE is the square root. 


This plate solves for the figure using a traditional square root figure. 

The next two plates, which I put off doing until now, will approach the figure differently and 
the last might be a surprise but it was what I was pondering when I set up the original figure 
for solving cube roots. The last figure will actuall glue both of these figures together. Now, if 
one had glued them both together, one would be hard pressed to prove that cube roots are 
impossible in geometry as the compound figure makes the claim rather dubious. 


J H 

















BE 1 Squaring 
Given. Is AC the square root of AB x AE? 
Given BC, find AB such that AB x AE is the square root. 
М1 = 5 
092000B 
Descriptions. No :- 20 
BE Ny 
DE := — BD:= DE CD- BD.—— 
2 Nə 
2 2 
CE:=CD+DE PDF --/ CD“ + Вр 
DF DF.DG 
DG := — ΑΡ - AE = AD+ DE 
2 CD 
AB:- AD- BD AC - ΑΡ CD E ^A 
BE - 1.00000 
Definitions. DE - 0.50000 
CE - 0.62500 
1 1 Ny AE = 1.56250 
DE-—-0 BD-—-0 CD - ——— 
2 2 2.N5 
| 2 2 
CE - ———— = 0 DF -— — —— = 0 
2:3, 2.N5 
| 2 2 2 2 2 
DG - ——————— = 0 AD - ———— — = 0 AE - ———— = 0 
4-М2 4-М1-М2 4-К1-М2 
2 
АВ-------0 АС-------------0 
4-М1-М2 4.Ν1 Νο 
2 2 2 2 
ΑΒ ΑΕ; - -----------------------0 AC- | ————— = 0 AC - —— = 0 


4:Ν1 No 4 N,-No 16-12-22 4-81-82 


Unit. 
Given. 


Descriptions. 


Definitions. 
092000B 


I am not going to write this up as it is 
obvious. One will notice that the part 
of the figure with the green in it isa 
figure in the Elements involving 
complements. The original two ways 
to express the same figure produces a 
cube root figure, but one which is not 
exactly as we would hope for. 

The figure does, however, disprove 
the claim that cube roots cannot be 
done at all when it is actually a 
primive. 


Cube Root Primitive 


E D 


Area ЕСПЕ = 29.87898 cm? 
Area HJAD = 29.87898 cm? 


ΡΕ = 5.46617 cm 


DH - 2.13559 cm 
AD - 13.99098 cm 


AB - 8.52482 cm 
AC Ξ 12.87900 cm 
AE - 19.45715 cm 


B 





1 
(AB-AE) 2 -AC = 0.00000 
AB-AC-AE = 2136.22303 cm? 


DE-DH-AD = 163.32347 cm? 
1 

(AB-AC-AE) 3-AC - 0.00000 
1 

(DE-DH-AD) ? -DE = 0.00000 


Definitions. 


τν For Two Right Triangles. 
№ =3 AB-N; 

Given AB, DE, AD find ВЕ, АС, CD, СЕ, ВС. 
No =5 Ар:= No 


тое Ν.- 1 DE-N BAD and BED are right. 
Descriptions. 37 © 3 
2 2 AB? DE? 2 2 
BD := \/ АВ + AD BF := — DG := —— ВЕ := / Вр - DE 
BD BD 


AF - J AB? - BF? EG := J DE? - DG? FG = BD - (BF + DG) 


Е/-ЕС FJ:- EG. AJ - AF-FJ. AE - J EJ? . AJ? 


532 + 512 - 8,2 
51 Ξ AD 52 Ξ DE 53 Ξ АЕ AH := |^ 2S 
2 2 EH -AH 
ЕН :=-/ АЕ - AH СН: ——— АС:- АН-СН 
АВ-ЕН 
АС -DE 
CE := CD := AD - AC ВС: BE - CE 





AB 





Definitions: 


2 2 2 
BE-.|N, -N5 -Ng -0 


2 2 3 2 2 2 





-АС-0 





2 3 4 2 2 2 2 2 2 2 2 2 








2 3 2 2 2 2 2 j 
г a E -cp-0 Е 


2 3 4 2 2 2 2 2 2 J 2 2 2 


2 2 3 2 2 2 











-CE = 0 
2 3 4 2 2 2 2 2 2 2 2 2 
3 3 2 2 2 2 2 
BQ: το ын ете а е, — — а 


2 3 





4 2 2 2 2 2 2 2 2 


Unit. 
ΑΙ - 1 
Сіуеп. 
N:= 8 
112700 
Descriptions. 


Let us suppose that we have any unit, or thing 
and we want to parse that thing into units, any 
number of units at all, we must first define the 
unit. In the following case, our starting unit, or 
thing is A to 1. Now when we parse it, we are 
defining smaller units. We do not want to call 
them fractions, or have to deal with fractions, so 
we rename our thing in terms of a given number 
of our new chosen unit, AB. This figure shows 
how to proceed to parse A1 into a 2N exponential 
series. We do this, as said, by creating a fraction, 
and giving the unit of that fraction the name of 
our new working unit. In short, we are converting 
base systems. We go from base 1, always to some 
other base. The base is named for the number of 
units it contains, or subsets of our given set. 








Any 2N root series. 


This is just 112293 with lipstick and a dress. I have always felt a bit of annoyance with those who 
write Algebra books claiming that exponential series is a pure conceptual abstraction which has no 
geometric figure to demonstrate it. Apparently those writers do not even know simple geometry. I 
do not mind someone being ignorant, but when such words are in school books it is disinformation 
and misleading of students. I had never lernt geometry when I read that in a school book, however I 
was still amazed at the author putting words into a text which could not have possibly been true. 
Euclid gave his readers individual components to work with, the readers inability to combine those 
components together to figure our their interaction is not the fault of Euclid, it is the stupidity and 
lazyness of the reader. 








Unit 
- 8.00000 
XY 
хв = 0.12500 
хс = 0.21022 
Xp = 0.35355 
хе = 0.59460 
Unit 
- 8.00000 
Xp 
Unit 


— = 4.75683 
xc 











Іп this case, 8 is a subset of 1, and every member Unit = 2.82843 
of 1, is defined in terms of 1. xp | 
А1 А Unit 
AB:- — AB is a member of the set Al. - 1.68179 
N ЖЕ 4 
2 2 В - 8.00000 Β4 - 8.00000 
BF := /ΑΒ.:(ΑΙ -ΑΒ) ΑΕ:- /ΑΒ΄ + BF AD :- AF š 
C = 4.75683 B4 = 4.75683 
2 
рн = /AD.-(A1-AD) AH:- /Ар2+рн? АЕ:-АН D-2.82843 Ва = 2.82843 
1 
AG:-AD ΑΟ - арар Е = 1.68179 B^ = 1.68179 
AH 
Definitions. 
3 2 1 
A1 A1 A1 A1 A1 A1 A1 4 4 4 
—— 2-8 ——-4.756828  —— = 2.828427 —— - 1.681793 C: — D:= — Е:с--- М -С-О М -D-O М -E=0 Etc. 
АВ АС AD AE AC AD AE 


Now we can think of A1 as being a class or a noun, and B, C, D, E, members of that class, or its defining characteristics. 





Unit. 
АЕ-1 JK-=AE Means Оп Means 
Given. Modify 02/28/98 for Mean proportionals between E and J. 
N:= 3 EJ:= N As I have always found this little exercise quite useless, I have decided on a B writeup aimed at 
112800A ш d У helping to explain how to use things like this in template making for geometric progression. Му 
Descriptions templates tend all to be arithmetic in expression, however, using them to construct one which 
P | effects geometric progression is quite easy. So, try to reflect on what the plate is demonstrating. 
JK. EJ EH. HJ 
HJ:- ———— EH:-EJ-HJ GH  := ———— 
JK+ EJ EH + HJ 
| EG.GH 
EG == EH - GH FG " EG. GH EF = EG - FG 
EF. AE AD. DE 
DE:- ———— AD:=AE-DE Ου) - ———— 
EF + AE AD + DE 
АС. CD 
AC := AD - CD ВС: — ——— AB:- AC - BC 
AC + CD 
мМ! E 
M:-0.3 Р-0.3 AEABy,p:=/——— +1 
(N+ 1) 
Definitions. 
1 4 16 64 
1 3.25 10.5625 34.328125 
AEAB = 
1 2.6875 7.222656 19.410889 
1 2.265625 5.133057 11.629581 
AEAB ЗЕ О АЕАВ = = О АЕАВ = = О AEAB ЕЕ = О 
3,3 AB 3,2 AC 3,1 AD 3,0 AE ` 


Unit. 
Multiplication and Division-Line By A Line 
AC:- 1 
Given some unit, and two differences, multiply or divide 
Given. the one difference by the other. 
М1 = З АН = № For Division: 


112900A 
Ν2 Ξ 12 CJ := Nə 
Descriptions for Division. 








AH 
AB:= ------АС BC:= AC- AB 
(CJ + AH) 
Вр .АС 
BD:- ВС σα - CG - 4 
АВ 

Definitions. 

Ny No 
АВ---.--- = = 

No No 
BD --------0 CG- — = 0 


Y (2 Unit. 


AC:- 1 Multiplication and Division-Line By A Line 

Given. 

N.-5 AH-N Given some unit, and two differences, multiply or divide 
1^7 CUT the one difference by the other. 

νο: 7 CG:- Νο For Division: 


112900B 
Descriptions for Multiplication. 





Са.АС 
CO := CG BD := — —— 
АС + CO 
АН.ВС 
ВС := BD AB :- AC - BC BF := AC 


AC 
CJ := BF.— CJ-N, N5-0 CJ = 35 
АВ 

















Definitions. 
N 
CO-N5-0 BD - = 
№ +1 
№ 24 ... 3-2 
Nə+1 ` Nə+1 ` O 
№№ CJ-N,.N5-0 
№ 1 Е 1 2 


CJ-N,.N-0 CJ=35 


120500 82-25 AC:- М; 
Descriptions. 








EF.BC 2 2 
BD -- CF := УСЕ -EF 
CE 
СЕ-ВС 
CD := AD := AC- CD 
CE 


AB = ;| BD? + AD? AB = 20.82051 


Definitions. 


2 2 | 2 2 
AB — — _ ———— 
У Na 





= 0 


From an observer C, the distance to star А and B are known, a reference 
CEF has been constructed, find the difference between the two stars. 








The Delian Quest 2001 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. Square Root, common segment common 
Given. endpoint. 
М1 = 5 АС := М1 
Alternate method for common segment common 


010101 Nac BC = No endpoint square root. ./ AC.BC = CD 
Descriptions. 
AB := AC- BC 


BD := ./ AB. BC 
CD := J BD? + BC? 


Definitions. 


[/(N4-N4) - CD = 0 





S 2 

















Unit. Three Given Five Taken 
Given. 
N,:=2 AB-N, D 
042101 νο: 5 ΟΡ:- № Given AB, CD, АС and that CDB, and ВАС 
. . Мо -4 ΑΟ: N are right angles, what are BD, AE, CE, BE, A 
Descriptions. 3: © 8 РЕ? ς 
Е 
-a Z cp? AB? 
ВС := 4 AB -АС CG := — BF := —— 
BC BC 
BG:- ВС-СС CF: ВС-ВЕ АҒ-,/АВ?-ВЕ? 
Го 2 BG. AF B 
DG := 4 CD” -CG FH := CH := CF + FH 
DG 
-a ο BD.FH ΑΗ .ВС 
BD := 4 BG + DG AH := BE := 
BG CH 
AC.BC 
DE := BD - BE CE := AE :- AC- CE 
CH 
Definitions. 
2 


mE "RN P я 
1 +Мз -ВС- - CG = H 








2 
N 2 2 2 2 
— 1 ο (к, ΤΝΦ -Νρ3) N3 Мі Ng 
> 2 EE cM A -BG = 0 SS ыы S55 2-АР-0 
2 2 2 2 2 2 2 2 2 
--------------рС-0 — — EL - — з LFH =O Ма - -AH = 0 


Nə 








The Five Sought: 


J 2 2 2 
М1 ΕΝΩ - М2 —BD-O 
2 2 2 
J 2 2 2 
2 2 
J 2 2 2 
2 2 
| 2 2 2 


2 2 


x ose [22,2 





Мә: -DE-0 


Ni: -ВЕ-0 





N5 - -АЕ-0 


-СЕ-0 




















Unit 
AB:- 1 
Given AB as unit, AD and DC, 
Given. what is EF and DF? 
М, = 2.052 
042201 
Descriptions. № = .62 
АВ 
AD := N. CD := АВМ» DE - 2CD AF - АВ CF - CD 
1 
аса АС? + Ar? - СЕ? аз 
АС := -/ АР + СО АС := — — Py CG := 4 АС - AG 
2.AF 
ca-(Ap? + cp?) (Ap? + cp?) 
DH := CD - ——————————————— АН: AD. ;— — — —————————————— 
CD.CG +J AD? + cp? - cG2.AD (ср.сс + / AD? + cp? - ca? ар) 
DH.FH AD.FH 
FH := AF AH HJ := -------- DJ := DH + HJ EJ := DE — DJ FJ := 
AH AH 
ЕЕ: 4/ ЕЈ2+ЕЈ2 ре- \/ DJ? + Fu” 
Definitions. 
2 2 
—— -AD = O AB.N5-CD- 0 (2AB).N5 - DE = 0 АВ----------<-АС-0 
Ny Ni 
2 2 2 2 2 
рам a οσο AB «hs? OG = 0 
Ny = Ni 
—DH = O 2.АВ. = 4 7 d 2 - AH = O 





2 2 


2 4.2 4 з 

















4 2 4 2 2 4 2 2 2 2 

АТ μπω U aana ene a ee πρι πο om ee | X 

NQ'UNó9-N, /No9-NQ' Νο. |4.М1 Νο -Νι -2:NQ^-1 Мі Νο “Уі Νο 

3 4 2 4 2 
5 АВ > — -»i-0 

3 3 3 4 2 4 2 
μμ CAELO με __ 
2 4 2 4 2 2 2 

э eB -ЕЈ – 0 


2 2 
2 2 2 4 2 4 2 
| 3 2 


3 4 2 4 2 
АВ->>БББ>Б.>БББББЬББЬБББЬББЬББББББББҚХхБХЬхҠҚҚ.КББ>ҠБ5-55---:::-:------5--ВФЕ-0 


J | 2 2 | 











АВ. -ЕЕ-0 








Unit. Counterpoint 

AB:- 1 When I origionally did part of this, it was 
. a mess. I have taken it upon myself to 

Given. 


keep the figure and title. 


N:-.36307 ВС:- М 
042301А 


АВ 
AC:= АВ-ВС AG: ӨМ: ЗАС)?  CG - АС-АС 


2 2 AG. AB 
CN := 4 CG -AG NO := CO := CN - NO 


CN 








CN.CO 
СЕ := сс СЕ:- CG- CE 4$:=_/(АВ + СЕ) (АВ - СЕ) 


2 2 Са СЕ 
EJ:= JS-GM CJ:= | СЕ -EJ СІ, := 


ου 








Definitions. 


1 3 
AC-(1+N)=0 А6-2-0 au - Y? -0 





2.N«1 (2-N242.N41 
ые зво Cue s б 


2 γα 
a /2-N-(N+ 1) 


γᾶ 
А: со о 12-33 26 
2-4 2.N742.N«1 J2.N242.N«1 


2.Ν-(Ν +1) 1 
-------- αΕ---------0 
2.Ν 11 2-(2.N + 1) 


у (4-М--1).(4-М--3) 


J 16-N2+16-N+3-,/3-(2-N+1) 
gg. ыыы: By eS es 
2.(2-N + 1) 4.N+2 


CG 


ΝΟ - 





CE 








ср Мана нама) [3.[4.Ν 3) (4-N + 1)] 
J4N:2 


2-\/2-N-(N+ ЧОН 


CL - = 0 








4/2-М--1-/2.М. 2.№2+3.№+4 +3-—-/[3.(4.№+3) -(4-N+ 1)] 


Unit 

АВ = 1 

Given 

ΝΞ5 AG:=N 
042401A 
Descriptions. 


BG 
BG := AG- AB BET πα AF = АВ + BF AK:= AF 


2AK2 FK? 
ЕК-ВЕ AE: зар AJ=AE JK = АК-АЈ 


AE.AH 





HJ:- JK AH:= AK-(JK+HJ) АС- 


BE = АЕ-АВ EG:= BG-BE ЕК - /ВЕ- ЕС BC:= AC- АВ 


CE ΕΚ 
EK + CH 


DF-2.DE  HM-4CcE?.(EK. CH)” 


CG:- BG- BC сне J/BC.CG DE := 


CE := AE - AC 


Does HM intersect at D? What is the Algebraic name of HM in 
relation to AB and AG? 





S 2 


M, 


Definitions. 

1 1 
N-1-BG=0 —.N-—-BF-O 

2 2 
1 1 1 (w2+6.N+1) 
—..l2.N-AF-0 BE см аи 0 
2 2 4 (1- М) 


























— ..________ -JK-0 2.—^ . AH-0 
4 (+N) (14 N) 
2 
(renen?) w ας ο 1 (м?+в.м+1). D ο-ο 
(14 N)Š 4 (14 N) 
(N - 1) _ ( ) Е 
= .(N 3) -ВЕ-0 = (3.N 1) -ЕС-0 
4 (14 N) (14 М) 
(N - 1) 1 (8-1) i — 
(3-N « 1) ТЕГІ BC-0 4/3 ΝΑ ЕКО N M 
N?.(N.3). МИ οα-ο J(N*3 ΑΝ Π.Ν. 1 сн-о 
(14 N)9 (14 N)Š 
1 (N- 1)? 1 (N- 1)? 
=з -DE-0 = ре =0 
4 (1+N) 2 (N+1) 
1 [1+6.N + N2) 
28-1:----;---Нм-о 


(14 Nj? 


Unit. 


АВ = 1 Does НМ intersect at D? What is the Algebraic name of НМ іп 
Given. relation to AB and AG? 
М:- 5 АС - М 


0424018 
Descriptions. 
AB 
BG := AG- AB ΡΕ := чо GF:- BG- ВЕ GK - GF 
2GK? - rk? 
ЕК := ВЕ EG := ^. 2GF | GJ := EG ЈК = GK- GJ HJ:= JK 


_ EG.GH 


GH:- GK-(JK- HJ) CG: 
GK 


СЕ:- EG- СС 


ВЕ - Еа BG АЕ := ΑΒ- ВЕ EK := \/ BE AE АС := AG- CG 





СЕ-ЕК 
|J ΕΚ: CH 


DF-2.DE  HM-4CcE?.(EK. CH)” 


BC := AB- AC CH -- /BC.AC DE: 


Definitions. 





1 2.N-1 2.N-1 
Βα Ν 1-ο BF-—=0 GF-—~——=0 ακ------ο 
2 2 2 
2 2 
1 8.N7-8-N+1 8.N2_8.N+1 
ЕК---о κα C = Gg ыйы νο. 
2 4-(2.Ν 1) 4-(2.Ν 1) 
1 1 2.N-(N - 1) 
О HJ-— — E сна оч. 
4.(2-N—1) 4.(2-N—1) 2.Ν 1 
N-(N — 1) (8.N? 8. +1) 8.N7-8-N+1 
са -0 cE-—————— -0 
(2-N 1) 4.(2.N - 1) 
4.N-3 4.N-1 J(4-N- 1) (4-N 8) 
HE-— πω АЕ = ος 
4-(2-N 1) 4.(2-N—1) 4.(2-N—1) 
N2.(4.N— 3) (4-N—1)-(N— 1) 
AC- — — — -0 BC-—— =o 
(2-N 1) (2-N 1) 


CH- М.(М-1)-/(4-М-1)-(4-М-3) _ о Mathcad claims that this is solvable, however, it was spread over several pages and I do 
(2-N - 1)3 E not know what to make of that; however, if it is right, then there you go for trisection. 


1 2 


6—20 D Р (вк? - 8.N « 1) 
4-(2-N - 1) 4.(2.N - 1) κ. 


2.(2.N - 1)? 


DE ο HM- -0 





Unit. 
AB:- 1 
Given. 
Descriptions. What is the Algebraic name of the circle 
= - HM? Does point N divide DR in half? 
042501A М:- 5.768 AJ:=N Ρ 
BJ 
BJ = AJ- AB BH :- > HR := BH 
HR 
HP := ra GO := НР AH := AB + BH 
2 2 
AO := AH АС := ,/ AO” - GO 
HQ := BH AQ := AH FH := но" 
d ә Г 2 АН 





AF = АН-ЕН ЕМ: 
HJ := BH FJ:- FH + HJ BF := BJ- FJ 


FQ := \/BF FJ MQ:-FQ-FM ΗΜ.- |FH?. rM? 





НМ-М0-0 DH - —— —— -FH- 0 


Definitions. 


1 1 
BJ-(N-1)=0 BH->.(N-1)=0 НР-2 (М -1)-0 





1 1 1 (М-1)2 
AH-—.(1+N)=0 АС---/(8:3)(3-8:1)-0 -.----ЕН-0 

2 4 4 {11 Ν) 

1 (146.N+N?) 1 [1+6.N м2) 


AF — =O FM-—.(N 
4 


ынс ==, Ед 
|(1 +N)-./(N+ 3) -(3-N+1)| 


4 (1+N) 


S 


M, 


2 

















1 (М-1) 
BF - — (М +3). = 
4 (1-М) 
1 (3-N+1) 
FJ- —.(N- 1) -0 
4 (1+N) 
1 (N-1 ` 
FQ- 2 (9+3) (3: N« ПЕ тсн = 
1 (N - 1) 
MQ - —-(1+ N) ————————— - 0 
2 (N+ 3) -(3-N+1) 
1 (1-М) 
HM- М 
2 (N + 3)-(3-N +1) 
(N- 1)? (N- 1? 


(24841) КЕЛГЕНІН 





Unit. 
АВ = 1 
Given. 
Descriptions. 

042501B Le c 

AB 
BJ = AJ - AB BH := © HR :- BH 
HR 

HP - > GO := НР JH:= BJ + BH 

JO:=JH_ JG:= 4 JO? - co? 

HQ := BH JQ:=JH  FH- но” 

U U ` 2.JH 


AH:- BH FJ:-JH-FH FM: 





АЕ:- ЕН + AH BF:= АВ – АЕ ΕΟ:- ν ВЕ.АЕ 


МО = FQ- FM guy. ./ FH? + FM? 


HM-MQ-0 DH:- —— о 


What is the Algebraic name of the circle 
НМ? Does point М divide DR in half? 








Definitions. 
1 1 
BJ-(N-1-0 BH-—=0 НВ---0 
2 2 
1 1 2.N-1 
НР---0 GO-—=0 JH- -0 
4 4 2 
2.N-1 J/ (4-N - 1)-(4-N - 3) 
JO-———-0 JG--———————— —— = 
2 4 
HQ 10 JQ 2N 1 0 FH 1 =0 
2 2 4.(2-Ν- 1) | 


8.N?-8.N«1 ` 


1 
АН---0 FJ- 
2 4-(2.N - 1) 


8.М2-8.М-1 





М -9 
4-/(4-М-1).(4-М-3).(2-М-1) 
4-М-1 4.Ν. 3 
AF- —————- -0 BF- —— ———- = 0 
4-(2.N - 1) 4-(2.N - 1) 
y (4. N - 1) (4- N - 3) 2.N-1 
FQ--——————— —— -0 MQ-—————————— - 0 
(2-N - 1) 1 
———— = DH-—-————--0 
4.(4.N - 1)-(4-N — 3) 2.(2.N - 1) 


DH 
НМ-М0-0 ---ЕН-0 


Unit. 

АВ-1 Does the difference CJ and 
i JT each have but one 

Given. Four Lines To A Point Algebraic name? 


N:-5 AD:-N 
042901A 


Descriptions. 


BD 
BD:- AD- АВ ВС- E CR := BC 


ср? 
CP := BC CD:- ВС AC:=AB+BC σα := ас 
су2;Ас2- Av? 
AG:-AC-CG АУ-АС CV-BC CF--— — ы 
2AC 
CF.CR 
ВЕ-ВС-СЕ DF:=CF+CD  FV:=.,/BF-DF CE- — — 
CR- FV 


BE:- CE- BC BG:=BC-CG ЕЕ: BE+BF EG:= BE + BG 











FV.EG CG-GL ca? 
GL -- GS -- CJ = ---с--- 
EF CR GS + CG 
GL.CJ 
JT := 


σα 




















Q N 
= <ç | 
Ὁ old ο Q 
< 
ном ка | 
N 
ο IL о A 4 
м 5 « ο | 
ο lI ο 
.. e 
о у = II 
< z O 
I q < 5 
Т ο о о 
> м I T 
| =) =) 
x 2 Q m 
οι о = 
" - о б < З 4 Q | | 
m ο р 
біз об ὃ < 5 8 5 
| Ш її Ш || її 
= ο N N - - 
ο < ο « < E 


М-5-0 АП-М-0 


























Definitions. 
N-1 N-1 N-1 
BD-(N-1-0 ВС-----0 СЕ-----0 СР-----0 
2 2 2 
N-1 N+1 (N 1? 2.N 
CD--——- -0 AC- НЕ C MT - - 
2 2 2:(N+ 1) N+1 
2.N N-1 [N2, 4.N « 1). (v - 1)? 
Αν---τ-ο СУ-----0  CF-—— — — =0 
(8.Ν 1)-(N- 1) N?.(N - 3) (М - 1) 
BF- — ———-0  DF-—— —— =0 
(N + 1) (N + 1) 
М-(М-1)-/ (N+3)-(3-N+1 
py M Dy y 
(М +1) 
(Ν- 12 (x2 4.N + 1) 
2|3.N-2.N-/(N«3) (8-N« 1) +3-N +N +1 
iw—1)-(w-\/3.N2410-N+3-3-N-1) N-1 
ВЕ уча о 10 BG-q-—1-0 
8.Ν 2.Ν./8.Ν2 .10.N -3« 3.N7. N21 
-- \(3-n2+410-.N+3-N-(N2+4-N+1).(N— 1)? EH РРО А РИ 3.2. 10.N 3:1) E 


о == 2 5227 νι δε 2 2 зе ο 
3 2 2 3 2 2 3 
(N-1) Ι9Ν-2ΝΑ/ΘΝ -10.N-3«3.N +N +1 (N-1)|S3.N-2. NN .N +10.N+3+3-N +N +1 


Ең NN- 1-83] (37021) ΕΕΣ] "T NN 12 / (83) оц (м +4/3-N2+10-N+3+1) 
(4-1) (N2 - 4.N 1). 3. N2 « 10.N «3 (ч + 12. (N2 « 4.N « 1) /3.N2. 10.N+3 


4 3 2 
CIL LN *2N-6N742N41 ο w-(N—1)-(w+./3-N2+10.N+3+1) 


JT κ ---- 
3 2 
14-М-(М-1)-2.М +4-/3-N°+10-N+3-N+2 7.N-(N 1) - N? «2. /3.N?.10.N-3.N« 1 








-0 





-0 























3-N—./3.N2+10-N+3N-(N+1)-(N4+14.N2434.N2414.N+1)|+N2.(3.N5428.N4 + 117.N2 , 216 .N2 , 117.N + 28) 


2-N-(N+11-N5441.N4+75-N°+75.N2+41-N+11)—./3-N2+10.N+3..N2.(N*+10-N°+35-N2+36-N +35) +10-N+1|+2 


1g.N—./3-N2+10-N+3-(N7+9.N°+15.N°-25.N4-25.N9415.N2+9.N+1)+48-N2-2-N°_132.N4-2.N°+48.N°+18.N7+2-N®42 i 





= 0 


0 


44.8 + 164-N? + 300-N? + 300-N^ + 164. N? . 44.NÓ « 4.N" —./3.N2+10-N+3-(2-N°+20-N°+70-N*+72-N°+70-N2+20-N+2)+4 





99.N9 -25.N? -89.М9 .99.N* -3.N «89. N9 .25.N7 . 3. NS , /3.N2, 10.N « 3.(33.N? - 14.NÓ -33.N9 - N7 + 14-42 + N) 


= 0 


2.(N « 19. (N? .6.N « 1). /3.N2, 10.N « 3 208.Ν2. 488.N? 57Ο.Ν 488.NŠ 308.Ν5. 40.ΝΤ. -3.NŠ_40.N-3 





N-1 N+1 
CM- —— -0 AK- -0 
4 
κο. zm VNI NHD ς 
4 | 4 Е 
N+1)-(N-1 
cy (НО 5 
2.,/(N+3)-(3-N+1) 
ez (N — 12.(N « 1) (N? « 4. N ι) » 
J(N«3) (8-N « 1).|3-N-2-N-/(N« 8). (8-N 1) +3.N2 - N2 1] 
(N +1)? 
J(N + 3)-(8-N « 1) 
x | /a-N2 + 10-N «3 (N93. 3-N « 1) -2.N (3. 5.N2.4.N 45) -2).(N« 1) _ 
4-N-(N 3) (3-N « 1) -/ 3-N? « 10.N« 3.(2.N? . 6.N? «6. N « 2) 
з а + 10-м+3.(м2+м) -[N + 6.N2 + NŠ) 
дно о Жай αν ον ο 
3-N+3-N7+N°_2.\/3-N7+10-N+3-N+1 
AJ - 
JC 
TJ 
w-(N—1)-(w+4/3-N2+10.N+3+1) 
TJ-JT- 0 JT- -0 


7-N-(N+1)+N°+2-\/3-N7+10-N+3-N+1 


P 2 Unit. 


АВ :– 1 Does the difference CJ and 


JT each have but one 
Given. Four Lines To A Point Algebraic name? 


N :- 1.22457 АО := N 
0429018 


Descriptions. 


AB 
BD:- AD- АВ ВС- > CR := BC 











ср? 
CP := BC AC := BC CD:- AD- АС CG:= CD 
cv? + cp? - pv? 
DG:- CD-CG DV:= DG CV - BC CF := 
2CD 

CF.CR 
ВЕ- BC- ΟΕ АЕ: СЕ+ АС Εν :-./ΒΕ-ΑΕ CE - — —— 

CR- FV 
ВЕ:- CE- BC BG:=BC-CG ΕΕ: BE- BF EG - ВЕ + BG 
οι. FVEG os 9690 ο. ce 

` EF ` CR ` Gs +cG 
GL.CJ 

JT := 














Ω с 
= Оо | p 
о on 4) A 
| м T | = 
|, ві 
о Ш a m a 
м 5 ο ο | 
ο Il, a 
I о 
a |, m= I 
а 5 Ω |, 
ч а о 
l, о - ο ο 
= | TN 
οι D A m > о о 
x Š СЕ са 4 “а ποπ 
A A 
91е o 8 ο! 8 $ 5 
I 1, Ш Ш | I 
= о N N > > 
ο Ω ο Ω Ω E 























Definitions. 
1 1 1 1 2.N-1 
BD-(N-1-0 ВС---0 СЕ---0 СР---0 АС---О CD- -0 
2 2 2 2 2 
1 2.N-(N- 1) 2.N.(N 1) 1 
Dd. === 0 pa 2 — В.о бу» з0 
2.(2.N 1) 2.N-1 2.N-1 2 
6.N?-6.N«1 (4-N - 1).(N - 1)? N? .(4.N - 3) 
2.(2.N - 1) (2-N - 1) (2-N - 1) 
N-.(N- 1) -/(4-N- 1) -(4-N_ 3) 6.N7-6.N«1 
етер пиа ο ο Со 
(2.N 1) (4.n_4.N2)../(4-N—1)-(4.N—3) +2-(2-N-1) 
(x — 1) (s.m / 16.N2_16.N+3-4.N2 1) N-1 
(2.N - 2-N2) ./ 16.N? - 16.N «3 8. N? - 12.5? 6.N- 1 M 
ES /16.Ν2- 16-N + a-N-(N - 1) (6-N?  6.N 1) Е" 
(2.м_13.(2.м_2.№2) _/16.м2 —16.№+3+ (2-м 13. (2.м- 13| 
EG N-(N—1)-(2-N+./16-N2-16-N+3-1) "p NN- 1) -V(@N-1)- (N39) (2.N+/16.N?-16.N+3-1) | 








(2-N - 1). (8-м3_ 12.Ν2.6.Ν. 1) (a.N - 2.Ν2)../16.Ν2.. 16-N+3| (2-N-1)-(6-N?-6.N+1)-\/16-N2-16-N+3 
\(16.N2-16.N+3-(6-.N2-6.N+1) 


н.(м-1)-/(44217Д4::-3)2../16-м2- 16Ν:3-1) 
(2-N - 1? (вм? 6.м+1) /16-N? -16.N «3 (ам? -а.м) 16.2 ιδ: 3) «(a2-N9 48.Ν2., 20.Ν- 2)../16.Ν2- 16.Ν «3 











N.(N- 1) (ал / 16-N2 16.ν «3 1) 


(2.ν2. 2.x)../ 16.02 - 16.Ν «3 « (2: N - 1) (8. N? 8.Ν-: 1) 


JT- =0 


1 2.N-1 1 
CM-—=0 DK--——-0 κο---ο 
4 2 4 


(4-N - 1).(4.Ν - 3) 2.N-1 
аас ае 
4 2. (4-N 1) .(4.Ν - 3) 


(2-N-1)-(6-N2-6-N+1) 


ро - 


CZ – = 0 





(2-N - 19 /(4-N- 1) (4-N- 3)+(4.N- 1)-(4-N -3).[2.N - 2.Ν3) 


(2.Ν- 1)? 
DU. oen 


J(4-N - 1)-(4-N - 3) 
2-N-(32.N* 80.Ν3 + 82.N2—43.N +11) - (2-N - 15/16. N? 16. N 3-2 - 
2.(2.N - 1)? 16.N? - 16.N « 3- 4.N (N - 1) (4-N - 3) (4-N - 1) 


i N-(N-1)-(2-N- 1)-/ 16-N? -16-N 3 - N-(N - 1) {8.ν2-8.ν « 1) 


(2.м - 2.N?) ./16.N? - 16.N «3. 8. N? 12.82. 6.N- 1 


" (в: —. 6.w « 1) .(16-N3 -24-м2 + 10-N - 1)-./ 16-N? 16.Ν « 3 -(e.N? 6.N+ 1) (64-.N* - 128.N? + 86-12 22. N + 2) зб 


[s.N-(N — 1) (за м? 64.N2 + 53.N? -21.м +4) +2]./ 16.N? 16.Ν 3-4 (8.2 -8.N 1) (2. N 1} 








DZ 





DE 








py ΚΙΝ-1)(2.Ν- 1) -/ 16-N? - 16.Ν + 3 (64.4 128.93 82.Ν2- 18.N+ 1) -N-(N 1) (4-N - 3) (4-N - 1).(32-N* - 64-М9 «49.Ν2. 10.N « 1) в 


J 16-N? — 16-м « a. (128. NÓ - 384. N? 468. N^  206-N? + 100.N? 16.Ν « 1) (2.Ν- - 19 (16.N? - 16.ν « 2) 





N-(N - 1)-(4-N - 3)-(4-N - 1) (з2:М9 64.Ν5 + 42.N? 10.8 « 1) -N-(N - 1). (2-N - 1) (64:М9 - 128-М9 .82.N? 18.Ν « 1)-./ 16. N? - 16.Ν 43 ΝΡ 


τ 
2.{8.Ν2. 8.Νε1).(2.Ν- 15. / 16.N? -16.N «3 (4-N 8) (4-N - 1) |4-N-(N - 1) (32-N* 64.N2 58.Ν2. 21. N « 4) 1] 





S 2 Unit. 


Just some Algebraic Names 
Given. 
N:-4 AE:-N 
050601A 


Descriptions. 


BE 
BE :- AE - AB вого АО := АВ + BO AJ:- ΑΟ JO - BO 


JO 2 2 AG 
μες. AG:-4 AO -GO АР := —— OP:= AO- AP NO - 2.0P 


AN:- AO- МО JM:- NO НО = ВО HJ:-2.JM АН:- AJ- HJ 


AN. AH 2 2 
АС:- CH := ү AH -АС HQ:-2.CH CN := AN- AC 














AJ 
СН.АЈ = л Jo? + no? - uj? 
JN := CQ-CH JQ:=1/(CQ+JN)“+CN* OR = ————— ———— 
AH 2.HO 
2 2 ғо- 19:40 ы, ро DQ := ОСО τρ. JQ - (DQ + FJ) 
JR :=  JO^ - OR "^ OR = ` CQ+JN . 
JR.GO 


ЕН = HO- FO FG:= 





AF := AG- FG 
OR 








S 2 


M, 





Definitions. 
N-1 N+1 ,/(N+3)-(3-N+1) 
AE-N-0 BE-(N-1)=0  BO-———-0 AO-——=0 μα Yo" - 
2 2 4 
2 2 2 
(3-N+1)-(N+3) (М-1) (М-1) N7+6-N+1 
О РО luu EP ci Mt ΕΓ. 
8-(N+ 1) 8.(Ν: 1) 4.(N+1) 4.(N+1) 
(N-1)2 _ 2N _ AC N-(N? .6.N « 1) о cu ΝΠ ΥΝ-8γ8Ν:1 , 
2:(М + 1) N+1 (N + 1)3 (N + 1)3 
EG 2N(N-1-/N*3./3N*1 O CN (N - 12 (x2. 6.N 1) о зм. 7/8783 NS1(N-1 5 
(N+1)° 4.(N+1)° aed) 
2 2 2 
36 (N — 1) -[N +6N+1) | "- (N — 1). (x збі | gg CD ΥΝΙΦΝΦΝΙΙ , 
2.(N + 1)? 4. (N + 1)2 4.(N + 1)? 
(N - 1) .(N + 1)? 2.N-(N - 1) 2.N-(N - 1) 2.N.(N 1) 
ҒО---2------0 20-5----2:-0 DF-—— — --0 FH-—— — --0 
2.(N +6-N+1) (N+ 1) М -6.М-1 М -6-.М-1 
zc (N-1?./N:3 4/38 N41 ` N-1 


4 (N? . 6.N « 1) di E ° 





(2.N - N21). /8 N1 /848«(N2«6.N« 1) / 3-2. 10.8 «3 
π΄. ΕΕΤΤ р YY 


4.(n?2+6.N+1) 





S 2 Unit. 
АВ = 1 
Given. 
N:- 1.46595 АЕ: М 


Just some Algebraic Names 


050601B 
Descriptions. 


AB 
BE :- AE - AB το σα, ЕО: ВЕ +ВО EJ:= EO 


JO 2 2 
JO:- BO СО: — EG -.EO -GO 


EG? 
EP := EO ОР: EO- EP NO:= 2.0P 


EN:- EO- NO JM:= NO НО = ВО HJ:-2.JM ЕН:- EJ- HJ 


ЕМ-ЕН 2 
EC = CH :=-/ЕН^-ЕС 








HQ:-2.CH СМ:-ЕМ-ЕС 


EJ 
2 2 
CH.EJ 2 2 JO + HO” -HJ 
JN -- CQ := CH ЈО := 4 (CQ + ОМ) + CN OR = — 











2 
EH 2.HO 
[2 2 ғо- 22S ы, ро DQ := Hee 
JR = JO -OR ` OR di ` CQ+JN 
JR.GO 
DF = JQ - (DQ + FJ) ЕН: HO- ЕО FG- ЕЕ := EG- FG 


OR 


S 2 


M, 














Definitions. 
1 2.N-1 2.Ν 1 
ΒΕ (Ν 1 -ο BO-.-0 EO- -0 EJ- - 
2 2 2 
1 1 1Д4-4-1)Д4-8-3) 
40-0 Жас 20 жоса. 
2 4 4 
(4.Ν. 1)-(4-N - 3) 1 1 
ЕБ О ip. о 0. —.-9 
8.(2.N 1) 8.(2.N- 1) 4.(2.N - 1) 
8.N?-8.N«1 1 1 1 
RN. — — 5 JM-—— 50 HO-—-0 в 
4.(2.N - 1) 4.(2.N - 1) 2 2.(2.N- 1) 
2.N.(N - 1) N-(N - 1). (8-N? - 8. « 1) N..\/(4-N_ 1) (4-N-3)-(N - 1) 
ΕΗ--ππ-τ--0 Ες----------------ο 5Β-----------------ο 
ΚΝ (2.Ν 1) (2.Ν 1) 
2.N-(N - 1) / (4-N - 1) (4-N - 3) 8.N?-8.N«1 J (4-N- 1)-(4-N 8) 
πο--------------------ο €N-— = о -0 
(2. N - 1) 4-(2.N - 1) 4.(2.N - 1) 
N«/(4-N- 1)-(4-N - 3)-(N - 1) (вк? - 8. N « 1) 8.N7-8.N«1 
€CQ-—-——— 10 JR- — — 7-0 OR-—— ——7 -0 
(2-М-1) 2.(2.N - 1) 4.(2.N - 1) 
J(4-N-1)-(4-N-3) (2.N - 1)? HO 
4.(2.N - 1) 2.(s.N? - &.N « 1) 4.(-BJ? + no? + Јо?) 
2.N.(N- 1) 2.N-(N- 1) 2.N.(N- 1) 
р0------2-0 DF-——;——— FH-— — =0 
(2-N 1) 8.N?-8.N«1 8.N?-8.N«1 
J/ (4-N- 1)-(4-N 8) 2-4/ 16-N? - 16.N « 3-N .(N - 1) 
ео Е... 0) 


49 ν2 s.N+1) 8.N7_8.N+1 





є Unit. 
2 АВ := 1 What is an Angle? 
Given. 
fi AB 
1° 10 
050701 ЕР М, -8 
Descriptions. 
P 


ΑΟ:- ΝΙ Νο BQ:=AB-AQ DQ ':-./ BQ:AQ 


ΑΒ 
АО = АТ 1/2.А027 ОО:- AQ- AO 
ОО-АО 
py - /(A0+DQ)7+092 on. 99.40 
AO+DQ 
AY (БО + AO) 
QR: оо-ов к-т 
рү 
QR.GK 
GK:- KS-AO GR- — — GO - GR-« OR 
2 ро 
АО 
CO - BC: CO-AO AC- AB-BC 
GO 
Definitions. 


AQ-N,:N-0 BQ-(1-N, N5)]-O DQ-.N N5-N,7.N5^-0 








J 2 2 


AC = 1.61803 
N> = 8.00000 
Мі = 10.00000 





= 1.61803 





= 0.00000 


2:ΝΙ ΝΟ 1 
-0 






































AO-—-0  AY-——-0 OQ- -0 DY--—————————————————— 20 
2 1/2 9 2 2 
2.2 2.2 
| Ny: N2- Ni Ма" (2: N4-N5- 1) ЖЕНГЕН Νο +1 
QR - = 0 К8----------------0 GK - 

2 2 м: М 1 
СЕ с--------с<--:--0 СО – 
2.2. |N4-N5- ΝΙΝΟ «1 2,2 

2. |N-N5- N^.N52 « 1- 2. N.-N5 +1 2.N,..N5« /2. |N.-N5- N2.N52 «1-1 
За 112 Ni Мо 112 Е m 112 112 Ni Мо 


4-81-М2-2 2.(2-N,-N5- 1) 


2 2 


2 2 


=0 


-0 
2 








2. (2-N,-N3- 1) id 








2 
мам S. | [10.5 мз +5-5_ 


2-82-10 


АС 0 

















Unit. 
АВ - 1 
Angles by Ellipse: 
0507013 
Descriptions. 
AB 
АС:= ВЕ ү 2.AC? 
BF 
BG := E СН: AC CG:= BG 
2 2 
GH := CH - CG BH := 4 BG + GH 
вн2 AB - (4.ΒΡ) 
AB 2 
Definitions. 
1 2 
AC-—-0 BF - v2 = 0 
2 2 
2 1 2 
p -ῃ CH-—-0 ca Y о 
4 2 4 
2-4/2 2-42 
4 2 
2-1 
2-42 = ν2 г. 
BD - EE sý 02-77, 20 








Unit. 
AN:- 1 
Given. Elliptic Progression Outtake Two 
N := 5.52 
0507012 Angles TEV and EVJ equals CTG. 
Descriptions. 
AN AN 
EN := 72 ЕТ:- ЕМ ЕУ:- ЕМ ЕС:- N EP := EG 
а EG? ET.GX ұқ 
GT := ү Еа -ET  GO- —— GX:= GT-2-GO JX- б 
ст ст о 


_EG-GX ET JX — 














GJ: — 13.0  JV-JX Е EG«GJ | 
GT EP GJ x 

T 5—5 | EJ.EG | JV.EQ | 
TV.-JET?-2.ET.JV. JV? . gj? Е0---у 969- | 
GQ-GJ-0 EE CUP Ld ppp о | 
i TV 2ЕС ` 2. — S| 

N +4 ' 

Definitions. | 


1 1 1 1 1 
EN-—-0 ET-—-0 ЕУ---0 EG-—=0 ЕР---0 
2 2 2 М М 


үн? +4 _ 2 _(N-2)(N+2) _ 


(М-2)-(М--2) 
GT--— —-0 60--------0 Gx -----------Ξο 


JX 


| 2 
e NA N?.4 2.N A N? 14 2 (n? +4) 
(N — 2) -(N +2) ET JX (М — 2) -(N +2) 2.N 
ea- —— -0 5-51-09 sv-——- 0 EJ-——-0 
м (2.4) ЕР GJ 2 .(N? +4) N?.4 
2 4 (N-2)-(N + 2) 
r -0 EQ-—— -0 60  — 9 


ν2ι4 N? +4 м. (м2 4) 


Unit. Trisection: 





0507013 
Descriptions. 

AL NR 
АЕ := аг ЕК: AE МК: ЕВ ЕМ- 2. ЕМ:- АЕ 

2 2 2 2 
EF := / ΕΝ -FN DE:-AE ПЕ: DE-EF DN:= 4DF ΕΝ 
2 
ΑΝ 2 2 

AN := DN Арес EL: АЕ ΒΙ.ΞΑΙ ΑΒ ВЇї:=-/ АМ -AB 

ΒΝ ΕΙ, 
EJ := GH := AE - (EJ + 2. AB) 

BL 

Definitions. 








εν. 1.0 er- YS ο ος 27$ о ан- Y 43-0) 








4 
2 УЗ во = 


є An Elliptic Progression takes place on a finite length of line. Ап Elliptic 
2 Unit. mZCAAW _ 4.000 Progression may be defined in terms of a number of diameters of smaller circles, 
| mZARCN each defined by the same angle from the circumferance of the larger circle, from 
Bec the center of a circle to its perimeter. When the sum of the number of those 
diameters minus one half the starting diameter are equal to the radius of the 
larger circle, the angle that defined the smaller circles will divide the larger 
circle evenly and the same number of times as the total number of smaller 
circles. 


Given. 


050701A 
Descriptions. 


CP:-4/2AC?) AP:-AC EP:= ΟΡ 


CE := / AC? + (АР + EP)” 








EK:= CE ЕН:=СЕ AE:-.CE2 АС? 
AT-EK 
АН = EH-AE AT:= AH EU- 
AC 
EK 
gu 5027339 1 ++/2 +-/ 2-\/ 2 +-/ 2 = 5.027339 
Definitions. 


ву (ана /2./2+ 2) - o 
cP-/2-0 ЕР-/2-0 св-/2:/2:/2-о 
AE-(/2«1)-0 ан-(/2-/2-/2-1-/2)-о 
ко-(2-//2-2)(/2»2)-0 





М, AL := 1 
0507013B 
Descriptions. 
AL 
AE:= АВ: \/2.-АЕ2 
АК 
АМ := ча ЕО = АЕ EM:= АМ 


MO:- ЕО-ЕМ  АО-/АМ2-мО?2 
ΑΟ 
AY: ^^ БУ JAE2 Αγ 


2 


EN = АЕ NY := EN EY AN := J AY? + NY? 
2 
AN э а МР.АЕ 
АР. `` NP:- JAN2_AP2 ES- 
ΑΙ, AP 


AL 





Definitions. 





m 2-/2 6 - V2+2 κα ке 25 V2+2 9 
4 4 4 
ΗΝ a= 2+? ο mes 272 0 — 2-V? 0 


Quadsection: 
R 





Unit. 
АС:- 1 


0507014 Outtake Four: Some Names 
Descriptions. 
AG AE 
AE := τα. АС:- = CG := AG- ΑΟ CJ :=-/ AC .CG 
Г. 2 2 2 
EL := АЕ CE := AC JL = ЕР -2.EL.CJ«-CJ +CE 


AJ:=./AC7+cJ2 GJ:-— σα ου  AL- AE? + EL? 





Definitions. 


1 1 1 1 
AE-—=0 Αο---ο сө-(1-1)-о с7-2:/3-0 


9 2 Alternate Method: Pentasection Or 


: Irrational Rationals 
Unit. 


AL:= 1 Irrational means the inability of a grammar to provide a name for a given thing. Many things are then 


irrational in Arithmetic due to the principles of the naming convention. Algebraic naming solves the 
0507013 problem by incorporating operands as part of a name. Algebra provides a degree of rationality then 
that is not achievable by Arithmetic. The following are some Algebraic names. 


Descriptions. 
AL AE 2 2 
AE - E AC := E СЕ :- АС ER = AE CR:-4 СЕ «ΕΕ CJ - CR 
= а EN? + ER? - NR? 
ЕЈ := CJ- CE JR:-4 EJ +ER ΝΕ := JR EN := AE EM := ——— ——— 


2.ER 


KN : 


| 
= 
а 
= 
я 
Ш 
= 
= 
N 
| 
t 
= 
N 


EL := AE KL: EL-EK LN: / Κι + KN” 
EG:- 7- GL:-EL-EG AG: AE+EG αΡ:- \/AG-GL 


PR := y ER?-2-ER-GP+GP7+EG* PR-LN=0  AN:- AL?- LN? 


AN 
"AN 


N. 


Definitions: 





т VEE MEC 1) о mar [УВВ 





"Ералаш IN- Z -/8-2./10+2-/5=0 вод +i v8) -0 
5 1 3 1 Liona 
ου {5 -/8)-o Λα [5 2/8) -о GP- =. 10-2-/5-0 








PR- 9-2 10/2. /5-0 AN- 2/8 ау 10/2. /5-0 


S 2 


051101 Round Tuits 


I had intended to someday write this 
figure up, it is chock full of fixed 
intersections which are part of the figure, 
you just have to find them. Here it is, 
some eighteen years later. I know that 
there are a lot of circles in it, but in order 
to writhe this figure up, I need a round 
tuit. 










- 1.20194 
№ = 1.93482 
m/GBH = 27.14377? 
m/GBP = 18.09584° 
m/GBH 


= 1.50000 
πι ΩΒΡ 


Y (2 Unit. 

















AB = 1 
Given. 
N; = 1.20194 
№2 :- 1.93482 
Descriptions. 
№1 + М> АВ 
AS:- ————- AS-0.810608 ST:-4/AS.(AB-AS) АО:--- 
2:Νο 2 
2 κ 
2 2 ОР 
ΟΟ:- AO ОР:= АО 0$:= AS-AO PS:= / О5" +OP СО := ETT 
№ 
co? + ow? - cw? | 
АС - СО + AO CW:-CO ОМ: АО OX:= ———————— 1 | 
2.CO | 
2 2 2 | 
FW..2.0X CF- CW-FW ca- πο-Αο ero- “Ὁ ЕО ο oe. | 
bad T E "23 E Е 2.CO № = 1.93482 | 
N 1 | 
ΒΟ:- АО ВЕ: ВО- ЕО АЕ: АО+ЕО ЕЕ:=-/АЕ.ВЕ СЕ:- ΟΕ Ξ - +> 7081061 | 
. 2 І 
FO.EF DF EF.DF DO AS = 0.81061 | 
ΡΕ := FH:- — DE := DO = EO + DE GH:= — №, +2 | 
EO 2 FO 2 — —7 АЗ = 0.00000 ` 
2.N5 | 
GH ЕО.ОР АА, = 1.47525 | 
GB, = — 1 = —_ +AO AA, = 1.475247 OA, = AA, -АО | 
2, ОР-ЕЕ 
= РА, ΕΕ FA, ! 
PA, = OA, + OP EA, = OA, = ЕО FA, = "ОР. FJ - 72 N3 | 2 


C1 Ξ AO со = GB, сз = ЕН C4 = СІ ος = FJ 


с1 =0.5 со = 0.153949 с; = 0.179725 


сд = 0.247133 ος = 0.319863 





S 2 


сд = 0.247133 ος = 0.319863 


Definitions. 
AS - ——— =0 5Т-------5-------0 AO-—=0 
2.N 2.N 2 
2 2 
N IN Νο” 
0-2-0 ОР- 2-0 OS-———-0 Р-Я = 
2 2-N2 
N N *N5 N 
O-——--0 AC- -0 CW-——-- 
{ 2-Ny 2-Ny 
Ny Ny 
OW---0 = -0 а 
4.N5 2.Nə 
CF- - αι oos б 
2.N,-N5 4.N4.N5 
2 2 
FO-—-0 B=- my Oe вом ο 
4.N2 
м, «2. N5) (N4 - Ма)? 2.N5 - Ма) (Ма + N5)? 
( 174: 2) | 1 9) ( та 1) it 2) 
ВЕЕ — 9 АЕН = ы =. 
4.Ν2 4.Ν2 
εἰ... -- ЗА ο TUE -0 
4-82 
бис о SG 
2.N,-N5 
DF — ——— ео FH - 


2 2 
2.8; (Мі -8.No ) 


c1-0.5  c5-0.153949 


c3 












- 0.179725 
№ 
|, = 1.20194 | 
“| = 1.93482 | 
a Ni 1 | 
| +— - 0.81061 | 
| | АЗ = 0.81061 | 
| x О в 000000. 
| | | 2.N — ` | 
| AA, = 1.47525 | 
| 2 е, = 0.50000 x x x 
) ин | е = 0.15530 | | | 
P ο, сз ο, ος αι 2 сз = 0.17973 | | Νι М, | 2 
ЕР са = 0.24713 | 
7 cs = 0.31986 
(2:85 N1) (Ny +2-Np) 2 2 


2 2 3 2 2 
4-м: (Ny -s.w5?) 4:ΝΙ Мо {νι -s.w5?) 



















































N.° N.° 
Ny (9.82 -Ni ) 2-м: (3.5 -N4 ) 
8 | 
№, | 
GB, - 2 2 = 0 М, = 1.20194 | 
4-м: (3-82 -ΝΙ ) N, - 1.93482 | 
Ni 1 | 
2 2 2 2 | +— - 0.81061 | 
(м+м) м. [а-н -Мі -N2 4-9) Ny (Ny 2-9) (N, + Νο) 2-82 2 | 
AA1 = η ЖЕГЕН кете аза күті төсе БЕТТЕ - 0 AS - 0.81061 | 
2н, {Ng -Ni -N2 .|4 No -Νι ε2 νο) | — As = 0.00000 
І І š 2 І 
М (зом 2 N 2) й | | AA, = 1.47525 | 
OA, - =o d τ ει = 0.50000 | | | 
2 2 2 2 2 2 8 | | сз = 0.15530 | | | 
2 [N «Ге ма" - N^- N5^. |4.N547- N^«2.N | и, 2 93 | | | 
1 2 1 2 2 1 2 са cs c4 сз - 0.17973 | N; N. | 
3 2 2 3 / c4 = 0.24713 
(να ΝΣ; ma (Ni - N2) (му + N2) 2-5] cs = 0.31986 
PALO 4.2 6 2.4 6 2 2.3 2 
6-81 N2 -N1 -9:ΝΙ΄ ΝΟ +8-N2 4. | 4. N59" - N^. No (Ny - №2) (Му + Νο) 
2 2 2 2 
Jan -N4 ΝΑ (ΝῚ - Ма) (N, + Νο} (N: -3.N22) 
EM 3 2. 2 πα. 
4-82 ІШ? -ΝΙ (Ny - Νο) (м, + N2) АРЕНА 
кум) | N5?.| 2-N5? « (м: « N5)..| 4-N92 - N^. (N4 -N 19, -2-N5)-(N,+2-N5)-(N5_-N 
ME 2): 2 ]2Ν2 + (М1 2): №2 1 (Ny 3) (δι Ма) (N1 Ма) (Ма ) 0 
= 





8 4.2 6 2.4 6 3 2 2 
2.N5^..|6.NQ Νο΄ -N1 -9:ΝΙ΄ Νο «8. No" -4:Ν2 (Ny + N3)- |4-N59" - Ni (Ny - №2) 








FJ — 


(Ny Мо) / m5? | 2-85? + (Ny + Мо). [4-52 м? (wm, - м2) 2 Na) (Ny 2 Ng] (Na — N1) 








“ы 


Unit. 
BG:- 1 


On Trisection 


For any given trisection what is the Algebraic names of BC and 
Given. BE taking BG as unit? 


N:9 AG-N 


051301 
Descriptions. 
BG 
АВ := AG - BG BF := > AF :- AB + BF 


AN:- АЕ AK:-AN FK:= ВЕ 


AK? + AF? εκ2 
AE: — — — АІ-АЕ Ικ- ΑΚ. ΑΙ 
2.AF 
АЕ -AH 
HI-IK AH = AK-(HI+IK) AC: — K 


BC = AC- AB ВЕ := ΑΕ – АВ 


Definitions. 


1 1 
N-1-AB=0 2-ВҒ-0 > (2.N-1)-AF=0 





1 (в.м2-8.м+1) 1 
-.---------АЕ-0 -.------ІК-0 
4 (2-N-1) 4 (2.N- 1) 
(N- 1) (s.N? вимі) 
2.N.————— -AH- О —— Tv М (М-1)-АС- 0 
(2-N - 1) (2.N - 13 
м_12. LNI gc. d CH TN eim ὁ 
а-н 15 4 (2.N-1) 


1 (-3+4-N) ` 


| ВЕ-0 
4 (2.М-1) 


Unit. 
АВ := 1 For апу given ΟΙ ΣΧ, XLZ is 1/3 of that angle. What are the Algebraic names іп 
. this figure for the cords QX and XZ? 
Given. 
№=5 AG-N 
051401 " i 
Descriptions. On Trisection 


BG 
BG := AG- АВ Bo NO:- ВО АО:- АВ + BO АМ := AO 


AM? + ΑΟΖ. NO? 
AF = — AO ^ АК-АҒ KM: AM-AF ЈК:- KM 


АЕ AJ 


AJ := AM - (JK + KM) AD:= ΒΡ := AD- AB DG:= BG- BD 





DJ:-JBD.DG OT: DJ OP:= ВО DO - BO-BD PT:= OP-OT 











DO -OP 
OU = рр BU:-OU-BO AU: BU-AB DU: AU+AD 
2 2 PU.DU 2 2 
PU:= γου” +OP” JU. συ JP:-PU-JU АР:- /АО?%ОР 
2 
AO OP.AH 
AS:- —— PS. AP-AS HS:-PS ΑΗ: AP-(PS-HS) СН- 
AP AP 
AO. AH 2 2 
АС:---5- ВС-АС-АВ CU: BU-BC HU: ү СО? «CH 
CU.OU 
UV:- ну HV:i-UV-HU ον- HV QU: HU- (HV « QV) 
CH.OU HU-OU CH-QR 
OR - — — RU--———  QR-QU-RU RW =< 
CU CU HU 
CU.QR Е 
ον. CUOR ыру. op (oR.Rw) PQ- /Pw?.Qw?  GU:- ВО+ 00 


HU 





























Definitions. 
N-1 N-1 N+1 N+1 
BG-(N-1)=0 ВО-----0 NO--—--0 AO- -0 2 - 
2 2 2 

N7+6-N+1 N7+6-N+1 (N - 1)? (N - 1)? 
д дк — ον ο ee Е ЖИН 

4.(N+1) 4.(N+1) 4.(N+1) 4.(N+1) 

2.N N-(N? .6.N « 1) (8.Ν « 1)-(N - 1) N?.(N - 3) (М - 1) 
AJ-——— -0 ΑΡ-----------ο 5ρ----------ο pea-— o 

NY (N + 1) (N + 1) (N+1) 

М.(М-1)-/(я:3)Д3-8:1) М.(М-1)-/(я:3)(3-8:1) N-1 U 
DJ-——— ——— 20 or-——~* = ор--2--0 - 

(Ν +1) (Ν +1) 
56 (м .4м+1)4н-12 Q - (N-1)3-N-2-N-/(N*3 Мона мамо ς 
2.(N+1)° 2.(N+1)° 
BU (N - 12 (м2 +4.м+1) put iw -1)-(../3.N2410-N+3-3-N-1) А 
2з .| Ps ee am came XE GR A 

2|3-N-2-N-/(N« 3) 13-011) - 3-N? « N? « 1] S.N-2.N M 3.N^410.N«3«3.N2 «NO 3. ο tcm 

m w[n-/a-N? лона вона /зн 1083-1) , = /3-n2+10.N+3-N-(N24+4-N+1).(N— 1)? E 
3.N-2.NJ3.N?«10.N «3« 3.N7 + N2 +1 (x «19 1з. м 2. [| a-N2 10 Ν «34 3-N2 NŠ, 1) 

= J  - 3?.( « 13| 3.N 2.N./(NT 3) (8-N 4 1) +3-N2+N341| E 





2.|N9 - 6.N9 3. x (o.N?.20.N2 . 9.N 2) 1] - 8. N-(N « 3. a-N2  10.N« 3 





J2-N 4| (н - 1? (n + 19 |3.N -2.N /(N 3) (8-N * 1) +3-N2 
6.м5 NS. a.m. (o.N?.20.N2.9..2) 4.N (N12 ./a.N2. 10.8 «as 1/a.N-2.N-/ a N2« 10.N «3:3 N2 + МЗ 1) 


(N+1)°. 





+N341]../3.N2+10-N+33-N-2-N-\/(N+3) (8-N & 1) +3-N24N341| 











РЕ Ja мом уз (з.м_2.м./з-м2: 10.N «33. N2. моні) a.N 2m. / a. N2 10-3. 3.N2 x3. 1) ы 


2.(N « 1)9 [NŠ ов мо . 27.N^..60.N? +27-N?+6-N+1)-4-N.(N+1)°../3.N2+10-N+3 
































2 2 2 2 
(/м241 2.(N+1 2.(N- 1 2.(N- 1 
ΑΡ ΝΑΙ As /2( 1 ^ 0 pg Y2(N-D 0 gg V2(N-U ο 
V2 44 м? +1 44 м? +1 44 м? +1 
/2-N Ν.(Ν- 1) N-(N+1) N-1 
AH-—L— —--0 CH-—2—— -0 Ας-------ο ВС--2--0 
J| N2.1 N +1 N +1 N +1 
E N-(N—1)2-(w../3-N2410-N+3—2-N+-/3-N2+10-N+3) I 
(х2 + 1).(з-н-2.н-/з.н2+1о-н+з+з.н2+н%+1) 
= 2.N-(N 1 (8 « 2) [a-N -2-N-/a-N2  10-N «3 3-N2  N9 4.1) 
|w®+(6.n5+27-N*+60-N°+27.N2+6-N+1)—4-N-(N+1)?-./3-N2+10-N+3 
- (13. (w2.. 1). {κδ. 6.68 + 27.N^..60.N9 27.52 6. « 1) ам М 13. /a-N2  10-N «3| N+ 1) -/a-N2« 10.N« 3-2 N|.(N2 . 4.N 1) 











л] (N+ ТЕГЕ ЕРЕТІН Т ТУТ ТТЫ 


HV - (UV - HU) = 0 





QV Ην-ο QU - [HU + (Ην + QV)] = 0 
or- s εν HU OU ϱο 
CU em = 
QR-(QU-RU-O RW А. QW EO OR cd 
( = HU . HU τ. 





PW – [OP - (OR + RW)] = О 





(N — 1) -/ 14-N «32.52 14. ΝΑ . 2.NÁ (N+ 1)-/(N4 3) (8-N 4 1) (наз 6.N  1)«.2 


-0 


PQ 





3-N—2-N-\/(N+3)-(3-N+1)+3-N7+N°+1 








N.N- (зм ко «/4.Ν2;10.Ν:3) 
GU e З б 


3-N-2-N../3-N7+10-N+3+3-N7+N°+1 


Unit. Segment DF And HM 
АВ:- 1 
Given. Given AB and AG, what is HM and DF? 


М:-5 AG:=N 
052201A 


Descriptions. 


BG 
BG:= AG- АВ ВЕ:= UA FK:- ВЕ AF:= АВ + ВЕ 


2 2 AF2 
АК := 4 ΔΕ ΕΚ AJ := "AK JK = АК- AJ HJ := JK 








АҒ-АН ΒΕ 
AH:- AK- (JK- HJ) АС- EM:- — ЕБІ = 2.AF 
AK 2 
FL—./ FL? 4.EM2 ΕΚ.ΑΗ 
EF:- ——— — .—— ——-  AE:-AF-EF ΟΕ: AE-AC CH- — — 
2 AK 
2 2 ΟΕ ΕΜ 
НМ = \/ (EM+CH)*+CE? DE: —— —  DF:- DE+EF 
EM + CH 
Definitions. 





N-1 N-1 N+1 
BG-(N-1)=0 BF-—,—-0 ЕК--2--0 AF- - 0 





γ3.Ν 
-0 = 
v2 4-/м241 4../N741 4-4 N^41 J| N2 +1 N?.1 


- (N- 0? «м 1)? N (N - 1) 
ο ы 24317, ж-У218 D o gy V20 1 | АН- 20 даса” б 











N-1 2.N-/(N«3) (3. N+1)+2 ,/(N+3)-(3-N+ 1) (N21) Ли) ΙΑΝ 1) - 4-N-(N- 1) 
EM-— —-0 FL-(N«1  EF-——— АВ О 
4 4 4 4 [x +1) 
Ν-(Ν- 1) J ш + 1) la: -2-N-/3-N2 «10-8 «3 3-N2 NŠ. 1) (21) ΝΑ (8-N « 1j - (4-N? зам) 
CH-—2—  -0 нм- 0 = 0 
N +1 2.JN2, 1 4.(N?44.N+1) 
- 3.N-2.N/3.N? «10.N«3«3-N? + МЗ+1 


2.(Ν2., 4.N « 1) 


Unit. 
AB:- 1 
Given. 


М:-5 ΑΑΞΝ 
052201B 
Descriptions. 


AB 
BG := AG- AB BEES ЕК:- BF СЕ: AG- BF 


2 2 cr? 
СК := ας + ЕК GJ := — JK:= GK- GJ HJ := JK 











GK 
т GF.GH BF 
GH σσ се ΕΜ.- —  FL:-2.GF 
GK 2 
ΕΙ, | FL? 4-ЕМ2 FK.GH 
EF:- ——-——————— | GE:- GF-EF CE:=GE-CG CH- — — 
2 GK 
5—5 _ CE.EM Е 
HM- Emic? ce? РЕ русу DF = DE+EF 
Definitions. 
1 1 2.N-1 
BG-(N-1-0 BF-—=0 ЕК---0 GF-“ —— -0 
2 2 2 
2 
бк V2-N7-2.N+1 0 aj V22:N-D" ο а=. 
2 4.9 2.N?-2.N«1 4../2.N%-2.N+1 
2 2.N-(N- 1 N-(N- 1).(2-.N- 1 
HJ- v2 о сн. Ν2ΖΝΝ 1 (0 eg ΝΙΝ-1)(2Ν-1 κ; 


2.82-2.М-1 


4.J2.N2 2.N+1 


1 
EM-7=0 FL-(2.N-1)=0 EF- 


J2.N7-2.N«1 


4 








N-(N- 1) 
вн 


HM- 
2.N7-2.N41 


2-4 2.N7-2.N« 1 
i [2.N - 2.N2) / 16-N? - 16-N «3 (2.N - 12 E 
2.(6-N? - 6. N « 1) 





DF 


J a-N - 1).[(2-N -2-N2)../ 16-2 - 16-N «3. (2-N - 13] I 


DEZ 4-N-(2-N - 1)-(1- N) -(2-N -2.N? - 1). (4-N - 1)-(4-N - 3) 


Segment DF And HM 


Given AB and AG, what is HM and DF? 





2 
4.N-/@N-1)(4@N-3)-2 | ag V N- 1 4-N-3) m on 2N -2.N«1)-/(4-N- 1j (4-N-3 -4N(2-N-1:.(N-1 , 


4.(2.N? -2.N « 1) 


4-(6-N?  6-N « 1) 


Unit. . | 
АВ :— 1 Point of Intersection 
Given. 
i 2 
N := АН := М Do КР and JQ intersect at 07 
052701A 
Descriptions. 


BH 
ВН = AH- АВ BG - за GN:- BG GM:= BG 


GM? + AG? - AM? 
2.AG 


GP:- BG АС: AB- BG АМ:-АС FG- 


AF:- AG- FG. ΑΙ - АҒ LM:- AM- AL KL := LM 


AF.AK 2 2 
AK:- AM-(LM-KL) АС- CK := 4 АК -AC 


























AM 
CG.GP 
CG:- AG- АС DG:= ——— 
(GP + CK) 
Definitions. 
(N - 1) (N - 1) (N - 1) 
ВН-(М-1)-0 BG- -0 GN- -0 GM- -0 
2 2 This is the other 
(N - 1) Nil Nil (N - 1)2 way to look at the 
GP- =0 = =O АМ-----0 ЕС------ figure I work on for 
2 2 2 4-(N + 1) trisection. 
N7+6-N+1 N7+6-N+1 (N - 1)? 
AF- —— ———- -0 AL-—————— -0 LM--—— — = 
4.(N +1) 4.(N +1) 4.(N +1) 
mZABC = 9.59307? 
(N - 1)? 2.N м. (м2 +6 N4 1) m/DBF = 57.55844^ 
KL--——— -0 AK- =O AC- — — —— —- -0 m/DBF 
S mus (N+1)° ——— = 6.00000 
mZABC 
N-(N- 1)-\/(N+3)-(3-N+ 1j (м2 +4-N +1) м - 1)? ο ο. 
ск- — =0 CG- З = 0 mZDEG = 19.18615° 
(N+ 1) 2-(М-1) т/рЕС 
—— = 6.00000 
2 2 т/рЕС 
(N - 1) (м +4-N+ 1) 
ра - = 0 








2. (N «15 «2. /(N SJ (8-N  1)) 


Unit. Point of Intersection 
ABI Do KP and JQ intersect at D? 
Given. 
052701A N:- 1.26810 ΑΗ - N 
Descriptions. 
AB 
ВН = AH- АВ BG:= zx αν- BG GM BG 


GM? + GH? - HM? 


2.GH 


GP:- BG GH:- АН BG HM: GH FG- 


FH:- GH- FG НІ - FH LM:- HM-HL КІ - LM 


FH.HK 2 2 
HK:- HM-(LM- KL) CH:= -----  CK- HK’ -CH 





HM 
CG.GP 
CG:- GH- CH DG:= —— 
(GP + CK) 
Definitions. 
1 1 1 
BH-(N-1-0 ВС---0 αν---ο GM-—=0 
2 2 2 
1 2.N-1 2.N-1 
GP-—-0 GH- —— = 0 HM - --------- = 0 
2 2 2 
2 2 
1 8.N^-8.N-«1 8.N^-8.N«1 
FG-——— мне 
4-(2.N - 1) 4-(2.N - 1) 4-(2.N - 1) 
i i 2-N-(N— 1) т /АВС = 9.59307° 
43 -1 ан = Б m/DBF 
ο 
2 М-(М-1)-,/(4-М-1).(4-М-3 
сн Ν.Α. вен -8.N« 1) б МОЇ о m/DEC = 115.11689° 
(2-N - 1)? (2:N - 1) m/DEG = 19.18615° 
s 6.00000 
6.Ν΄ 6.Ν:1 6.N?-6.N«1 m/DEG ` 
ва“ о р 





2.(2.N - 1)? 2.|(2.N? - 2.w) /(4-N- 1j (4-N 3) + (2-N - 19] 


Unit. What is AV and ST? 
АВ := 1 
Given Given any angle BHP, the unit which defines it will lay between W and V. 

































0530011A 
Descriptions. 
BJ 
ВЈ - AJ - AB BH = > ΑΗ:- AB+BH AQ:= AH 
BH AP? + AH? _ BH? 
PQ := —— ΗΝ: BH АР := AQ- PQ AC := 
AQ 2.AH XN 
Қ 
СР:--/ АР?-АС? HK:- BH СН: АН-АС  CK- |cH?.Hk? CN 
HK.HM CP.AV 
HV:- ———— АУ:-АН-НУ ST: 
CH AP 
Definitions. 
N; -1 М1-1 
АЈ-Му=0 В7-(81-1)-0 BH- -0 АН- =0 
AQ- -0 РО-------0 HM- -0 ΑΡ. = 
2 2(81-1) 2 №1 +1 
AC-—— 0 Pe Ó HK- 7 - 0 
2 2 6 5 4 2 
(м εδ νι τα) {νι -1) (v, - 1)-/ ма -6-М17:9.817-9.М17-6-М1-1 
CH--—— s СК om 
2(81%1) Υ2/{Ν1 1) 
N,+1)° N,-(N,+1 мі (м. - 1). /(N,+3)-(3-N,+1 
(Ny ) 11 1 ) il 1 ; ΤΙ 1 H 1 | (AB + ВЈ) (AB + BJ + AB) 
HV - a a a Ss ee, αν. 01 


2.(N,?+4-Ny +1) N4 +4.М1 +1 2 (54 +1) (8,2 4-8, 1) AB? + 2.AB-BJ + 4-AB + BJ? + 4.BJ + AB 


Unit. What is AV and ST? 
АВ := 1 
Given. Given any angle BHP, the unit which defines it will lay between W and V. 


ΝΙ:- 1.47027  AJ:- N] 
0530011B 


Descriptions. 


AB 
BJ = AJ- AB BH - = ЈН := AJ- BH JQ:= JH 











вн? JP? + Η΄. BH? 
PQ:- —— HM: BH ορ: JQ-PQ CJ = ———————— 
JQ 2.JH 
| 2 2 | | | 2 2 
CP - 4| JP^- CJ HK := BH CH: JH-CJ CK - /CH^-.HK 
HK.HM CP.JV 
НУ = ———  JV- JH-HV  ST- 
CH JP 
Definitions. 
1 2-81-1 
АЈ-Му=0  BJ-(N,-1]-O ВН---0 JH- 
2 2 
2-81-1 1 1 2-81-(81-1) 
70------0 PQ- -0 HM-—-0 JP- - --- 
2 22-81-1) 2-81-1 
Ny (Мі - 1) (8-м; -8 νι 1) к1(81-1)-/(4-51-1 
СЈ – З ο CP E 
(2-84 - 1) (2-84 - 1) 
2 [an (н - 1). 16-м Σίν -2)«37.N 2 21.N +6 +1 
1 6-817-6-М1-1 131 1 1 1 1 
нк-2-о «н-- а 50 
2 (2-N, - 1) 1 
3 
(2-81-1) к1(2-81-1)(81-1) N (N, - 1). [/(4-N4 - 1) (4-N4- 3) 
HV - =O О. ЕЕ en 


2 2 2 
2 (6-Мі -δ6.Νι 11) 6.N, -6.N-1 2 (2-8, -1)-(6-Ny -δ.Νι «1) 


2 


пан. A Small Extrapolation 
Given. 
Descriptions. Given AE, AG, and EG, what is the Algebraic name of the segment GJ? 
Definitions. 
060101 
S; := 6.00604 So :- 4.02167 S3 := 3.38667 


AE := 51 АС:- 52 EG := 53 





AG? + AE? - EG? 
Ac := ——— 
2AE 
AC.AE 
AH := GH := AH - AG 
AG 
HJ = GH GJ := GH + HJ 





Some Algebraic Names: 


2 2 2 
52 + $1 - 85 
-----------АС-0 -----------АН-0 —— - GH= 
251 252 252 


2 2 2 
δι΄ -8ρ΄-8α 


-GJ-0 
S2 


S 2 


Unit. 
AB:- 1 Units From Both Sides 
Given. Start with АВ as unit and find. ... then start with .. 
N:= 5.727 АС-М .. as unit and find АВ. 
060201A 
Descriptions. 
BG J 
BG := AG- AB BF := — AF = АВ + BF з 5 


E:=./AB-AG ВЕ- АЕ - AB 
FN - BF ЕЕ: BF- BE EN := ./ FN? + ЕЕ? 








FN? 
NO := ——  NI-2.NO  EI- NI- EN 

EN 

EF.EI G 
DE := 

EN 
МІ 1, 

Definitions. | 


Ν- 1 М№+1 
BG-(N-1)-0 no ο AF — 





ΑΕ /Ν-Οο BE-(/N-1)-0 ЕМ-----0 


ε (/ Б о εν V2 VN*1(/N-1 , ко AUN - 1) (/N 2 


2 2 4../N+1 





Unit. 
BG:- 1 
Given. 
060201B N= 2 
Descriptions. 
BG BF 
ВЕ:= — BE:- — ЕЕ: BF- BE 
2 N 
2 2 EN 
FN - BF ΕΝ := 4/ ЕЕ” + FN Nr 
EN.NP 
LN := AF := LN AB := AF - BF 
EF 
AB = 0.125 
Definitions. 
BG BG 
——-BF-O ----ВЕ-О BG (М-1) 
2 (2-N) 2 N 





ва /2.N2 2.N+1 Dom 
2 N 
вс (2.Ν2. 2.N. 1) 


сон EN HO 
4 [N-(N— 1)] 


EF = O 





вс /2.N2 2.N+1 


-МР-0 


Units From Both Sides 


Start with AB as unit and find. ... then start with .. 
. as unit and find AB. 





| J 
K 
I 
H 
F 
G Al 
мі І, 


Unit. 
BG := 1 Units From Both Sides 
Given. Start with AB as unit and find. ... then start with .. 
060201C N:= 2 .. as unit and find AB. 
Descriptions. 
BG BF 
BF = 72. BD = N DG = BG - BD 


DI З У BD. DG DF := BF — BD ΕΝ :- BF 

















z EN 
ЕЕ = Έντι EN-EF?.FN? МР := — 

ЕМ.МР 
LN := AF:-LN ΑΒ:- AF- BF 

EF 

AB - 0.5 
Definitions. 

1 BG 1 (2-N - 1) 1 
Вр--.---0  DG-—- BG. —— —--0 . DI- —— BG-/2.N-1-0 

2 N 2 N (2-N) 
prF-l.gg. МУ ϱ gp ве а -0 NP ! pG../2 2 -0 

N 2 (М «4 /2.N 1) 4 (М «./2-N - 1) 

EN ! pG../2 a = LN μα.----ο RE M 

2 (N+./2-N-1) 2 (8-1) 2 (8-1) 


Unit. : 
BE -1 Isolating A Problem 
Given. If one is given point F, then finding point G would lead 
N:= 4 straightway to the solution. How is BK related to BC? 
060301 
Descriptions. 
BE BE 
Вр := — BC -- — СЕ := BE - ВС 
2 М 
са? 
CG := BC. CE CD := BD - BC АС := “ср 


АЕ:- АС AD := АС + CD DF := BD 


DF? + AD? — AF” 
i 2AD 


DK: BK := BD- DK 


CK := BC- BK 








Definitions. 
N-1 J/N-1 N-2 
——- -CE-0 -CG-0 — “` ср-о 

Ν Ν 2.N 

N (N - 2) (N? 2. N - 2) 

25-1 ассо 5 -Ар-0 «315 1202 ρκ-ο 
N.(N 2) 2-(N -2) 2.N 
3.N-2 (N- 1)-(N—2) BK (3.N-2) 
— <вкхо бо о 


3 3 


N N BC N? 








Unit. 
BE := 1 
Given. 
N := 4 
060301 
Descriptions. 
BE BD 1 BE (2.М-1) 
BD:- — BC := — АС = —.——.————— 
2 N 2 N (М-1) 
1 (М-1) 
СМ:---ВЕ.(2.М-1). АМ: AC- CM 
4 3 
N 
Pe 2 1 N 
АЕ := АС FM:-4JAF ΑΝ AD := — 
2 (М-1) 
AD? - Ac? - gp? 
ЕК := FK - 0.375 
AC 
Definitions. 
1 1 2.N-1 
BD-—-0  BC-——-0 AC-—— —— = 
2 2.N 2:Ν.(Ν - 1) 
2 
(N - 1)- (2. N - 1) (2-N - 1).(N «2.N - 1) 
CM-—— -ο AM e 
4.N 4-М“-(М-1) 
2-М-1 М (N+ 1): (3. N- 1). (2.N- 1) 
АЕ - —————— = 0 ЕМ----------------0О0 
2-N-(N- 1) 4.N? 
N N-1 
AD ο ЕК-----0 


 .24N-1) | 2.N 


For any point C on BD, FCG is 1/3 of the angle 
FDH, will the Algebraic Name for DM remain 
constant if one 'steps back to it' from D? 






= 0 


For Any N,-N5 
Given. 
Ny = 5 | 


061001 № = З 
Descriptions. 


For апу Ny М. what is DG? 


BF 

AF = N4:N5 BF = AF Ν2 ВЕ = 2 
EK? 

EK := BE AE := No + ВЕ DE := —— 
AE 


ΕΕ: BE FM-BF  EM- / ЕМ2-ЕЕ? 


αΜ- ΕΜ  GQ-DE мо-:/см2- со? 


ΕΟ:- MQ - EM DG := ЕО 





Definitions. 

Ма (Мі -1) -ВЕ-0 Ta 71) umo 

5 Na (N, +1)-AE -ο im Ia T ea M 
5 V8. N3 (м; -1)- EM - o uus scu с 


2. (М1 +1) 


2. (М1 +1) τ αν 


Unit. 
ΑΕ := 1 
Given. Elipse By Parallels 
Ny Ξ 4 
082601 
No = 8 
Descriptions. 
AF AC 
AC := — СЈ:= АС BC:= — 
2 М1 
ΑΕ 
AE := n EF := AF- AE ЕН := /ΑΕ EF 
2 














Definitions. 
1 1 1 
BC - -0 АЕ----0 ЕЕ-|1---/-0 
(2-81) №, №, 
N5-1 Ν2-1 
ΕΗ - -0 EG - - 
No №1 Ν2 
2.2 
1 1 1 J (Na - 2) ‘Ny +4-[N2 - 1) 
СЕ-|----|-0 са- =. о 
М2 2 2 (Ni Ма) 


Four Curves and Procrastination. 


102201 


I had sketched this out over 18 
years ago and have put off 
writing it up for some very good 
reasons, the most prominate is 
because of the way I wanted to 
write it up. Normally I aim for 
between one and four variables 
for this novel; this one I need 
six. For the work Basic Analog 
Mathematics that number of 
variables is not unusual, but here 
it is. For BAM, I set my limit on 
8, which is twice that I set for 
this work. 


I am so motivated to write this up 
that when I got to it in this Delian 
Quest revision, I put this project 
aside and did the projects OTOH (On 
The Other Hand), Alice Innocent 
Plays and Conducts Bach, and Sergio 
Vosh Goshen Inkscapes Durer, which 
took me over a month to do. I was 
curious about the state of ABC 
notation and Vector Graphics which 





have been on my mind for some 20 ‚АН EF . CD 20- | 
years now. й ы 1 
| й ANA D R2 DE TES sss я Unit = 1.00000 EF - 0.80000 CD = 0.70000 
I also made some new Windows 95 and 98 virtual 1 AH - 0.30000 πο... 
boxes which have all the software, and more, that I N3 - 8.00000 Ns = 7. 
, , М: = 6.00000 2 № = 10.00000 
started these projects with. N2 = 20.00000 Να = 10.00000 


I am not even going to go through all of this, just the major portion. 


2 
= 
| 
σι 
2 
N 
її 
N 
o 


Descriptions. N5:-7 Ng:- 11 
"E N3 Ns AB 

АН:--- EF:=— Ср--- AC:= — 
No NA Ng 2 


CP: AC CH- J(AC-AH)j? рн:-./ср2:сн2 











CD.CH 3 — сн? 
CU = — РО - « СР -CU HU := — 
DH DH 
CD.DP 
HP :- PU - HU ОР:= DH + HP DX- 
DH 
EF DF.CX 
DF:- — СХ:- DX- CD CW := 
2 DX 
GJ := 2.CW Etc. 
ee AH EF CD 
Definitions. r— ОО ο οἱ κκ... е : 
Unit - 1.00000 EF = 0.80000 CD - 0.63636 
Νι Ns Ns 1 A 2. Мз = 8.00000 Ns = 7.00000 
ший O сысы ΠΤ des N,-10.00000 Ne = 11.00000 


М> = 20.00000 











ШЕ; « Ng?) No? « 4.N4 Ng? (N, - N3) ме (мә -2.м1)? 


2 2.N5 2-82-56 








Ne? (2.Ν - Np)” -16:ΝΙ ΝΕ (N, - No) 


PU - =0 








ма / (2-м - М2)? Νς΄ - 16-N-Ng^ (Ni - N2) - Ng (2: N, -N2) 
7, mod ЕЕ ЕЕ. 








э 4-N5-Ng? + Ng. | Ng? (2-N, - n5)? - 16-N, М5? (N, - N3) o 
2. Ng. (2-м: - Ма) Ме - 4. N57. N57 








Na М5. 4-N Ns? +46. Ng?-(2-N, - N2)” -16-N, Ng? (N, -N3) 

















BST 22 2 2 ai 
Ng. (2-N, - N3) ‘Ng - 4. Р Ng? 
2 2 2 2 
Dr N3 PEN Mr» (2:N41- N3)^ - 16. Ng^-N, (М; - №2) Мо - Ng (2-N4 - N5) LN 
2-84 (2-м: - Ма) Ме нема Ng” 
2 2 2 2 АН ΕΕ ср 
зе | [Ме (νο - 2-N4)^ -16Νι Ме (м, ΝΟ) a - ng (2-4 - N2)? m —— E —— А 
“е | 2 2 2 2 = Unit = 1.00000 EF - 0.80000 CD - 0.63636 ! 
2.N5-N4. 4-N9- Ng" +N6 | (2 - 2-N,)" - 16-N, Ng (М1 - Νο) AH - 0.30000 Neo ONU Ns = 7.00000 
а, _ 2: ма = 10.00000 № = 11.00000 
2 2 2 2 5 
os Να No: [Ме (No - 2-N,)^ - 16-N4-Ng^ (М; - №2) М2 - Ng (2-N4 - N5) | » 


| 


ЖЕЛ 4-Nq-Ng” +Ne Ng? (8. - 2:N4)? - 16-N,-Ng? (n, - Νο) 
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є Just Another Proof Of Paper 
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Unit. 

АВ = 1 

Given. 

N:= 7 ΔΕΞΝ 
010202 
Descriptions. 

BF 

BF := AF- AB BE := a AE := BE + AB 


EJ? + AE? — AJ? 


2:ΑΕ 


AJ := АЕ ЕЈ := BE Ea := 


Gb := Ea GJ := 2-Gb AG := АУ- GJ 











Aa-AG 

Aa := AE – Ea AU := 

AJ 

2 2 За АС 
Ја := / AJ - Аа GU := 
AJ 
2 2 
Ua := Aa AU JO := ν Ча” + (GU + Ja) 
JO Ea 
JN :- JN – ВЕ = 0 
Оа 





From 4/29/94 | ОР. - / Ja? - 2.Ja. GU + GU? + Ua? 


ОР – 2.Еа – О NO := ЈО + JN EU := Оа + Еа 


EN := 4/ No? _ EU? EL:= BE LN - ΕΝ. ΕΙ, 


S 2 


M, 


Definitions. 
N-1 М-1 
N-1-BF-0O 5 PEO о 


(N - 1)? (N - 1)? N7+6-N+1 
4.(N+1) 2.(N « 1) 4.(N+1) 








2.Ν N-(N“+6-N+1 
21 κα.ο AN?+6.N+1) J) | (N - 1)-./(N+3)-(3-N+ 1) m 
л = Cs ο ο 7 7 7 ME DM 


(N + 1) 4. (N + 1) Ë 


N.(N—1)-V(N+3)-(3-N + 1) Етене (w2+6-N+1)-(N—1)2 


3 Оа = 0 
(N + 1) ана 19 
(N — 1) (м2 +6.м+1) N-1 (N - 1)? 
2.(N +1) 2 2-(М-1) 


(Ν- 12. (м2 +4.м+1) 
=No=9 2 — — V ово 


(N + 1)? 2.(N+1)° 


(N — 1) (N? 44. +1) 


(N — 1) (N? 4.4. « 1) /(N*3J (8-N 1j 


3 -ЕМ-0 
2:(Ν +1) 





2 
Ὃν ο σσ. ас 


2.(N+1)° 


Unit. 
АС := 1 Easy Power-Line 


Given. 
N.—-4 АЕМ For any two intersecting circles, the power-line BJ 
062002A 17 CUL intersects their common tangents AC at midpoint. 
Descriptions. νο: 3 CE-N, 


FH:-AF ЕН:= СЕ Ар:= СЕ ПЕ: AF-AD 


EJ: СЕ Е/-АЕ DE-- АС EF - | DF? ΡΕ2 


EJ? + EF? — FJ? 











DF.EG 
EG := ------------------ EM := CM := CE + EM 
2.EF EF 
ΡΕ EG DF.GK 
GM := CK := GM GK := СМ BK- 
EF DE 
AC 
ВС :- CK + BK peces 
Definitions. 


FH-N,-0 EH-N5-0 AD-N5-0 
DF-(N,-N3)-O0 Е-М2=0 FJ-N,=0 


DE-1-0 ΕΡ-/(Ν|-Νο|:1-0 





EG - == -ο EM- — 
2. | (Ni Νο) +1 2. (Ni N2) +1 
om- НИИ "mais. Νο (πι No) _ 
2. (Ny - Na) EI 2. (N, - №2)? «1| 
1-2-м2 (М - Νο] N1 + М2 
ск---------0 Ωκ------------ο 
2.(Ni-N2)2+1) 2. (м1 - №2)? +1 
ай ΤΕΕ аа 


2 2 2 


S 2 Unit. On the Other Hand 

















AB:- 1 
Given Have you ever pondered a figure in terms not of the particulars but of the concept of 
| parallel lines? What does parallel mean? Between any two objects there is one, and 
Кі-7 № = 19 only one, difference. If this is not true, what does it mean for existence itself? Is it 
062002B Na -= 15 Ма - 17 not a self-referential fallacy? And since this is obvious, what does it say for so called 
D ipti 3: 4: non-Euclidean Geometers? If one cannot master the first prnciple of reasoning, сап 
қайын κ one ever know when they are speaking and thinking gibberish? 
N N 
1 3 
AE:- — ВЕ:= — BN - AE D 
N^ N4 
2 2 Between any two objects there is one, and only one, difference 
FN := BF - BN EF := AB ΓΕΝ such that the operations equitable to both, become half the 
difference between them and this is called their power. 
EF? + AE? - pr? AB.EH 
ЕН = ——————————— АО- 
2.EF EF 
Unit - 1.00000 
ЕМ-ЕН АВ - 1.00000 
ЕМ:- HO := ΑΕ + EM AE - 0.36842 
EF N, - 7.00000 
FN.HO Мг = 19.00000 
KO := АВ - (ΑΟ + KO) = 0.5 й 
АВ 
Definitions. BF - 0.88235 
Νο = 15.00000 
М Να Νι N4 = 17.00000 
АЕ----0 prox 9 BN- — = 0 + 
2 4 2 ШО Ж Br 
Ма Ny N>:Ns- Мі N4 
ЕМ-|-----|-0 FN- = 
Ма No Мо Na 
2 2 2 2 2 2 
в, + М2 ума ΕΝΟ2:ΝΦ (Ма Ng - 2- N,-N4) (2-м. + No ΡΝ. -2.N, Nó. Ng- N4 
EF ко ЕН>-ББ>>.>ББ>БББББҠ>»ЬБББББ>Б>ҠБ>ББ>БББББ--ББ--0 


ΝΟ Νά 





2 2 


2 а а 
2. (м, + No ума ма-ма (Ма а - 2-N4-N4)| 


2 м2 
(М2 ΝΟ -N1 Να) (2-м; + No м 2-54 ма М 
2 29 
2.4. (Ny ἜΝ ума + N2 Na (Ма Ма - 2-N4-N4)| 


Na Ма (N4-N4 + М) N2 Να" - (мума)? i 


ΑΟ - =0 EM - = О 


НО - = 0 КО - = 0 АВ – — = 0.5 


аа ας πε 2 
2. (м, + No ) м4 ма-ма {ΝΟ ΝΟ - 2-N4-N4)| 2. (м, + No ума + Ng: Ng {ΝΟ Ма - 2-N4-N4)| 


Unit. On Linear Division 
АХ = 1 
Given. If G were at A, then one would have the simple textbook 
М4:-9 Na- 12 method, however, if one took any point С on the 
071902 1 2 perpendicular to AB, the results would be the same. 
Descriptions. Мз := 4 №4 := 11 
N; N3 2 2 
АВ := — AG:= — ВС - AB -АС 
Nə N4 


I do not memorize equations; every time I 
have to use an equation from Pythagorus 
Revisited, I have to look it up. 











2 2 2 А 
ВС” + АВ” - BG - XB 
BD = ——— < — Or again; BD, _ АВ 
У 2.BG 
AB. BD AG. BE AG.DE 
BE := ———— DE = ———— ΕΕ. BG DE 
BG AB AB 
AB 
BF := BE + EF EF- 0 
Definitions. 
Ny Мз 
AB-— -0 АС--%-0 
N2 N4 
τα 2. 3 | ° | 
ё xD Unit - 1.00000 
ΠΩ Xx - 1.00000 
27 АВ = 0.75000 sa 0.36364 
N, = 9.00000 Να N 4.00000 
Мг = 12.00000 Ма = 11.00000 
3 2 
N," М , 
кз ^5 * оо ЛРУ 
о 74 772773 
N4,.N5ó.N 2 я 
1 "2 "3 | 
EF - = 0 ΒΡΕ. - - ο 


2 2 2 2 2-М 


Unit. СІ: 1 


Given X1 find АС 





















Given. 
X:= 7 
Ү:- 20 
090702А 
Descriptions. 
x 
B1:-C1 H1:=C1 ВС:=2.СТ1 GH:= ВС X1:= Bl 
2 2 GH HV 
НХ = ,/ X1° -H1 HV := H1.— N1:= ХТ. —— 
HX HX 
2 
C1 я 
GN:=./C17+N17 Αι = AC: С1+А1 Ç 
AC 
AB :- AC - BC --- - 4.313609 
АВ 
Definitions. x 
---Х1 = 0.00000 
x Y " 
B1-1-0 H1-1=0 BC-2-0 СН-2-0 X1---0 TET ED? a 
Y T -HX - 0.00000 2.X-Y 262000009 
2 —2Y ну = 0.00000 U NOH ο... ОООО 
| xX. πε... nit e m/DB1 = 72.25197° 
а : Y a аз ds T TE ние = % 7 2. XY-0.35000 y, /DBS = 24.08399° 
x^. y? X ΕΥ ЛО .N1 = 0.00000 X - 7.00000 mZDB1 
Х?+ү? Y -20.00000 —pBs = 3.00000 
\/Х4+6.Х2.У2+у4 АС = 2.60357 _ : 
4 2 «б 4 2 y2 2 ————— — .GN = 0.00000 ш./ӘСІ = 17.74803 
GN- ух“ «e x? y? чу? -0  Al- =й M О АС- же Х?+ү? mZDCR = 5.91601° 
xX. 7 xX. X2+y2 | 
(x? +Y?) E, 21 ^ А! = 0.00000 d mere’ = 3.00000 
2XY mZDCR 


ΔΚ} 2 АС KY)? 


2.X Y AB (x yj? 














Unit. АВ: 1 


Сіуеп. 
X:- 15 
090902 Ү:- 20 
Description. 
BC X 
BC := АВ ED ОХ -- ҚТ ВХ := CD + DX 





ΑΧ:- AB+CD+DX ΗΧ:- /AX.(2.AB - АХ) 


2 2 BM 
НМ := А АХ + НХ BM := AB + HM EM == НХ. —— 





AB mZRBH = 14.47751° 
EM mc 3.00000 
BE = ВХ. АЕ = АВ + ВЕ АМ --/ AE? + EM? /mZRBH ` 
AE? 
AK:= ——— | KM:- ΑΜ ΑΚ AJ:= ΑΜ 2.ΚΜ 
AM 
AE.AM EM 
AF -- FO - АҒ.--- FO = 1.957661 
AJ AE 
Definitions. 
X+Y 
BC-1-0 CD-—=0 DX-—--0 BX- -- 
2.Y 2.Y 
хз У J(Y-X)(X43.Y Ухозут 
аАх-Х59Ү o  нх У ОХ (X:3Y ο ни VETS Y ο 
2-Ү 2-Ү МУ з 
J¥+/X+3-¥ J (¥—X)-(K+3-¥)-(/¥+./X+3-¥) (хо) (/Y ^ /Xx«3-Y) X/Y4/X«3.Y (X^ Y) «3. Y? 
вы ооо им до pp Т бд 
JY 3 8 8 
2.y? 2.y? 2.ү2 
8 8 8 5 
zx (x? ax y «3 v?). X-3Y«4xY?-x(x«3.v)|?«v.x«a3. v)? «12 y? ` 


Trisection Illusion 


Basically, one is simply adding one half of angle CBH to it. 


Unit - 1.00000 P ο 
A = 0.00000 i: 

XY - 0.75000 
X - 15.00000 
Y - 20.00000; 















mZRBC = 43.43254° 













=0 


ala 
ET 


АК -- Ὁ 
3 3 5 








9 





үЗ./а.х.үҮ2-х.(х+з.ү)? +ү.(х+з.ү)? +12.ү2 +/х+з-ү.(х2+4.х.ү+з.ү?) 
8 
5 2 2 2 
ый» (/%)”ЦҰ-х)|,/2.х2.12./2.ү2.7./2.х.Ү-2-/2-/ҰҮ(х-3-Ұ) Š 
5 8 8 8 5 ў 
з [92 2 2 2 2 2 2 
4.У Y | 4.X.Y -Х.(Х+3.Ү)  +Y.(X+3.Y) -12Y ΙΧ -/X4+3-Y+3-Y"-/X+3-Y+4- X-Y-/X+3-Y 
з з 5 8 8 
"m /2.|9.x. Y? +6 X? v κὸ y? (xa. Y)? «a v? /x«3- Y+X- VY (Ха З УЗ «4.x Y? J/X 43. Y^ X? J/ Y / X &8:Y 





3 3 3 5 


2 /Y- v? 4 4.x v? -x x«3. v? «v. (X+3 Y)? 12 Y? x? /x é8: Yo 3 Y? /X 483. Yo AX Y-/X4 3.Y 


3 3 
3 — Xi3-Y+Y- == | m Ei ir) Y)? +Y (X+3-Y)? +12- Y 
i 3 5 


ух ΧΙ 8Υ 8. Y? /X 43. Y 4 4.X У. =~ 


MH (X + 3. Y) 2.5. y?./x:8 Y-xX-/Y- (X «3. Y) +4.х.ү?. — — 


n|] Nia 


3 3 3 5 
а е -- -X (X+3 Y)? +Y x«3.v)2 +12 Y? .x? /x «3. Y+3 Y? /X ^3 Yo 4.X Y. тен 
Е 8 8 5 8 8 Ё 


2.Y|9.x.Y?.6.x?. v. x? -v? (x .3. Y)? «3. Y? J/x ^3 Y- X / Y (x ^3. Y)? нах v2. NP 


Unit. СІ:- 1 

















Given. 
X:= 11 Name the segement in red. 
Ү:- 20 
092102 
Descriptions. 
| . | X | 2 2 
BC:-2.C1 ВІ:-СІ ΧΙ - Bly МХ := ү C1 ΧΙ 
с12 
Al := —— АС: А1-С1 НК: 2.BC 
Х1 
HS = BC«X1 aS:= /HS.(HK-HS) Ε1:- /BC2 - ci? 
с12 
CD:- ЕТ d1- —— aX:aS-El 
CD 
ad := J (d1 + aX)? + x1? 
Definitions. 
X 2-/ax-[a-[ax2-xa a | | Unit = 1.00000 

BC-2-0 В1-1-0  Хі- 5-0 (By 74990, | E бача | 
| |  X- 9.00000 | 
P | Y = 20.00000 ' 

X + y? Χ ΕΥ в Ee 8 | mZcab = 60.00000 ° к 
МХ – =O А1-— = 0 AC- = 0 y | 
х Е 
X+2-Y 4/(2-¥—X)-(K+2-Y¥) 
HK-4=0 HS - ———-0 aS--— ————— = 0 
Y Y 
2 9 
1 / 4. Y" -X^ -/3.Y 
Е1-:/3-0 CD-4/3-0 во об a шЕ 





И 2.\/ а-ү /3./4-у2_х2 E 
ЗУ Й 


Unit. C1:-1 


Given. . 
Χ- 5 Pair of Blue Balls 


У := 20 
092202 
Descriptions. 


Y x 
BC:-2.C1 Al = x АС := A1+C1 X1:= σαν 


C1 2 2 al 
al:- — aA:-4A1 -al š = . 
2 А1 А1 


GK:-2.ab αἱ .- 251 AG:=Al1-Gl1 


2 2 ΑΙ АС-Р1 
АК := ү GK” -AG РІ: GK.— АР- 


АК ск 








Unit - 1.0000 
ХҮ - 0.60000 
X - 12.00000 
Y - 20.00000 





PK:- AK- АР KN:-2.PK АМ:- AK- KN 


AN AN 
AF = AG. — FN := СК. — ΕΙ:-ΑΙ-ΑΕ FH:-F1-Gl1 
AK AK 


GK C1 
Jc:- GK- FN DH - ποσο D1:- DH-G1 Md:-C1-FN ΕΙ - ΕἸ πα 
ς 


ΡΕ 
DE:-D1-E1 EO:= GK. DO := 4| DE? +EO? Ee:-2.DE е1- D1-Ee 


el-(DO +X1) = 0 





Definitions. 
Y хау X 1 
BC-2-0 А1----0 AC- “6 Xi- 20 в - 0 
х Y 2 
ау -(K+2-Y) x ,/(2-¥—X) -(K+2-Y) 
аде 20120730 BEcC --δ abet U Ó 
2.X 4.Υ 4.Y 
,/(2-¥ X) (K+2-Y) x 2.Y? _ x? Y 
GE. τι о с 0 а ол —0 
2.Y 2.Y 2.X.Y X 
J/2:Y-Xx)(X«2 Y) 2.Y? x? X X 
pj АР  —— Ко кно- зб 


2.Y 2.X.Y 2.Y Y 


O(Y-X +), (x? -2.y?).x - v). x + v) I 








AN ΑΕ. 5 О Е1- з -0 
XY 2.X.Y 2.Y 
J/(2:Y-X)(X^«2 Y) (Y X) (X + Y) X.(2.Y- X) (X«2.Y) 
ΕΝ----------------------ο τἩ-------------ο 
2.Υ 2.Υ 
Unit - 1.0000 
x?. | 4. y? - x? J/(2:Y-X)(X«2 Y) (2. Y -X) (X4 2.Y) 2.Y? - x? XY - 0.60000 
Jc — ———————_- = O DH - 1—0 D1- =0 X = 12.00000 





3 
2.Y 2.x. Y 4. Y? - x? aisi 
x? | 4.Y? - x? - Y? | 4. Y? х2,2.ү3 x (a.v? _ x?) be 
wa-X 43 OX Y SAY OX Νο gi s ХЗ p 
2-Ү (х2 γ2)../4.γ2. χ2, 2.γ7 τ 


— (x vx v (ον - x2) a v2 x2. x2. у α.γϑ) I i (Y-X)Xx-2 Y x«2.Y) x Y (x?-2 Y? «v / 4. v? κ2) 


-0 EO 
x v. (x? -у2) а У2-х3з 2.Y?| Y (X-2.Y) (X «2. Y) | (2 -y2)./ a.v? χ2, 2.Y?| 


24 x -vi?- x «vy? ((2-x2. 4 v3) Ja v2 x2 x^ s x2. v2.8 Y^ η, 2.(x -Y) (x v) (а уУ2 - x2) a. v2 x2. x2. v 4 y] 
нн A S a =: ————————_———_————————_—_————————_—_——=—: е-----.--.----.------..-.--.-------.--..-----:----- 
2 2 2 .2 3 
x 4| (a.x2. v α.γ5)../4.γ2 -X216 X4 v? x9 οκχ2.ν4, 8. yo ххх -у2) αν” κ «2.Y3] 


Y - 20.00000 


=0 





DO 





, (x^ -3.x2.y? «2. y^) ./ a.v? x2. 8.x?. Y? 2. ху 4. v? r 
е1------.-.------.--.--------.:---Б--Б:-:-Б-Б--------2-::::::5:55:55:55-:55-:--- 


x v. (x? -y2)../4. v? х2, 2.Y?| 











2 2 [ 2 3) Гау? ха 4 2.2 4 Mathcad cannot reduce this equation. It can divide 
2 (X-Y) (X-Y) ||2:X Y-4 Y ) / ФУ -X +X -5X Y +8 Y А Χ them and come up with the correct arithmetic, 1. It 
2.3 5 а уд х2 4.2 6 2.4 6 Y can subtract them and again come up with the correct 
ху (ax Y -4Y У; 4Y -X «6X Y -X -9X У 18.Υ -1 arithmetic, but it cannot reduce them to either O or 1, 
(x^-3.x?.y?.2 v^). [4 x? x?.a. x? уд а x^. Y 4. Y? which is a logical process. 





x v (x? v?) A 4. Y?-x?.2 ҮЗ] 
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Unit. 
AD:-1 
Given. 
021603 №:- 1.5 
Descriptions. 
AD 
AB:- — 
2 


BD 
BD:- AD- AB ВС- N 


CD:- BD- BC AC — AB+BC 
AF: AD  CF--.Ar?-Ac? 
FI := « CD? + cr? 


DI - 2-СЕ AI := AD 





[2AD2 - рі?) 
Ap o 
2.AD 
2 ..2 
FJ:- AC- AL  IL:- / AI? ΑΙ, 
FJ-IL 

IJ := IL-CF  EL- 

IJ 

FI-IL 
AE:=AL+EL — ВІЗ — 


EF :- EI — FI 








From AD project a 
trisection to EH. 
Make AD the unit. 


EF? + AF? _ AE? 























FG: 
-AF 
AG := АЕ + ЕС 
АС-АС 
АМ:- 
АҒ 
FG 
ΕΝ = АЕ - AN pM 
FM-EN-O 
Definitions. In the following definitions, one should remember, N is not something which is a part of the figure, it is an assertion you make of the figure. 
2 
1 N-1 (N - 1) 
AB-—=0 BD-(N-1)-O ВС----0 CD- ———-O0 
2 N N 
3.N-2 М (2 - N): (5. N - 2) 
AC- ————— -0 AF-1-0 CF--——————— = 0 
2.N 2.N 
3 2 
ΨΑΝ -16:М73-19.М-4 4/(2-М)-(5-М-2) 
FI — ЕО DI- — ——— ——— -0 
2. /N N 
7.N? -12.№+4 (2-N — 1)-(2 - N) 
AI-1-0 АҺ-----2---0 ΕΞΩ 
2-М М 
2 
y (5-М-2).(2-М).(3-М-2) | 12.N-5.N — 4.(N - 1) 
[у сш —3 — -0 μμ... 
2-М М 
2-N).(2.N- 1). (3:N-2)- (2- N) (5.N- 2 N 
ві (2- M. (2-N-1.(8.N-2-/(2-N)(SN-2) | ο NN 
2.N?.(N - 1) / 12.N- 5.N7- 4 κ 
3 2 3 2 
- (3-N-2)-/-(N-2).(5-N -2) -/ 4-N —16.N +19.N-4 | - VN 4-N —16.N *19N-4 Q 





4-/N-/N - 1). G/N « 1)-/ 12.N- 5.N?- 4 4 ( /N - 1) (VN +1) 


(16-N3 — 4.N^ 31. N?  36-N - 16) 
το ο о 


16.(N - 1)? 


ΜΝ N.(1-2.N).(2.N?  7.N +4) 





16.(N - 1)? 
2 
(1-2-N)-(3-N - 2).(2.N _7.N+4) 
АМ = P = 
32.(N - 1) 
12.М4-56.М3;оз3.М2-58.М-8 
з о 
32- (N - 1) 
16.N? -4.N^ 31. N24 36.Ν- 16 
ЕМ T o 
32.(N - 1) 
ЕМ-ЕМ-О 


2 
(2-N - 3-(1- 2-N) (2-N? - s-N +4) -0 16.(Ν- 1)2 - 4 (2-4-3)(1-2-м)(2.н2-5.М-4) - 0 
16.(N - 1)? 


36.N? - 8.N^ 62. N? . 47.N - 12 


1 
2 
3 
2 Two of these solutions are not even part of the grammar. If one finds anyone who 
defends them, as them, show me how complete induction and deduction of a unit 
V7 cannot produce anything more than a recursion of that unit. 


κι. 


36.N? - 8.N^ —62.N? . 47.N - 122 0 





Solve for N. 





Y 
2 Unit. ΑΕ - 1 


Given. X — 11 


Twin Circles іп ап Isosceles Triangle 


Ү:- 20 
021903 
Descriptions. 


AB x 
AC:-2.AB ΑΕ - > CF:=AC-AF FX := ον 


АХ:- АҒ-ЕХ СХ:- АС-АХ HX - /ΑΧ.ΟΧ 


2 2 CH CT 
СН := 4 HX + CX CT = — BT = HX.— 














2 CX 
AB AB - 
BO := НХ.-  MO-CX.— | BS-2.BO A F B K РС 5 р 
СН СН 
нх Unit - 1.00000 m ZEDB = 49.81637° 
AO: AB- BO OX:= АО-АХ DX:= ОХ. —— XY = 0.60000 m/RSH = 33.21091° 
HX - MO X - 12.00000 m/EDB 
Υ = 20.00000 ρα 520000 
АП: AX + DX НТ:= CT MT := АВ ВТ AX = 1.40000 3 
2У2-2.Х. /У-_/У-Х._/(2.Х.У-3.Х2)+У2 
Bu e - 0.00000 
HM :=./HT7+MT?2 умо A 2- JY (Ү-Х) 


Definitions. 


Due to the state of mathematics today, in order to insure that each of these equations is technically correct, I would have to repair everyone 
where Mathcad preferred the absurd construction resulting in imaginary numbers, which I only did on the last equation. As one can see, in 
Mathcad arranging by the alphabet trumps correct grammar and Mathcad will simply use a minus sign to justify the absurdity. I do some 
corrections along the way, but not all as I don't think anyone can live long enough having to correct automated stupidity. A computer will 
simply execute its programming commensurate with the wit of a programmer. 


1 _1 з.х 3.X+Y 3.(Y - X) /3-(3-X+Y)-(Y—X) 
АС-2-0 AF-—=0 cr-i32 1-0 FX-——=0 АХ------0 СХ-----”-о Hx-——— “-9 
2 2.Y 2.Y 2.Y 2.Y 


TY TY /(Y-X)(9-X*3 Y) A/AX-Y)(9-X-3 Y) „Гү 

си ы: X) ο Gp SUY X) ο вт. М3 (У —X)-(9-X+3 Ү ο Bo УЗ (Х-Ү).(9.Х-3 Yo мо УЗ ΥΣ X o 
МУ 2-/Y e /Y-/Y-X e /Y-/Y-X 2-/Y 

ss /3-X-Y (9X3 Y) ς o S PEVY CX «V84| e-x-Y 9 ж «a y? I J/Y-X.(Y -3.X) + VY-/2.x.Y 3.x2 +12 I 


АӨ------------:2----------ңаз0 OX- MOO 


3 /Y-/Y-x e /Y-/Y-X 2.Y /Y-X 








S 2 


M, 


- la.x /Y-X-v-/Y-X-Y-/2.x.v-a.x2. v2) Дух (9X8 Y) 
2.Y /Y-X | A/3-/Y / Y-X-A (Y -X)) (9-X 3. Y)| 








ΜΝ 2./Ү-/%-х./2.хү-з.х2.ү2./3 
3 





-0 
2../¥-\./¥-x-./6-X-¥-9.x?43.¥?_\/3.¥? "uU 








ar VEZ 2 4 ala-/v-/Y-X | a x2«2 x v v?) 


















2./¥ e /Y-/Y-X 
Unit - 1.00000 m/EDB = 49.81637° 
3 XY = 0.60000 m/RSH = 33.21091° 
= X = 12.00000 m/EDB 
J/Y-X-|2.x Y-3.x?.y? «2. x /Y -2. Y? Y - 20.00000 RSH ^ 1150000 
НМ----:---:-:-:--:-ББББББ55----:55:55:--::-0 AX - 1.40000 3 
JY (X - Y) 5 
2.¥ 2-2.x../¥-,/¥-x../(2-X-Y-3-X2)+¥? 
-----------------------------.УМ = 0.00000 
2.././¥-(¥-X) 
3 








212 2.x /Y-/Y-X-| 2.x Y-3.x?. Y? P 
2-4 Υ.(Υ- X) 


JM- 


Fair Pencil Construction 


022803 


If D were between EF, then it would be the point / P 
sought for angle trisection. When it is moved { = | 
between А and С the locus AD is formed. This L 

















locus is not straight, but it is fairly straight. 

Ж 
Even if a large segment is used from two points оп =. 
AD, say СН for an intercept, this drawing program P ` ` 
claims that I have attained a trisection for any / т/МОМ = 60.000° ^ 





angle. 








If a very small segment is taken, as below, 
tolerance is beyond the drawing program. What 
does it look like using Algebra? Trisection to within 
millionths, in some circumstances, may be 
tolerable. 


me LJP = 10.000° / 


‘mZHJK = 30.000°” 





p 


d 


св / т/АОС= 30.000" 


As the different points of intersection is not actually oci dn ИШ 








viewable on the finer figure, the rougher figure will be used 
for drawings, but the equations will refer to the finer. 









-1000 =/ 3000.000 


/ 
РА 
> 




















Unit. 
ΑΟ - 1 
Given. 
Descriptions. Nis 
No = 4 
AC 
AO := — ee 
2 Ж 
АС / 
AB := — BC := AC- AB / 
No | 
ВЕ - /AB.BC DE:= a 7 
ΒΟ:-ΑΟ ΑΒ СО:=АО РА РА 


ВО-ПЕ 2 2 
DL := ———— EL:=. DL «ΡΕ 
GO - BE 


LN 2 2 ЕМ'ВЕ 
LN:= EL їмо ;- DM-DL«LM EM-4DE' ΡΜ’ ЕР= —E ` 














1 ΡΕ 
DM.BE 
BP:- — —— PO:= ВР + ВО 
DE 
$03 ndi μοβ Ж 
EH = ти j 
-ЕР 
BP.HP 
НР:- ЕР-ЕН PR:= 
ЕР 
OR:- PR-PO ВО - BO- OR | | 
КЕ | μα 4 
ВЕ-НР ВО-ВЕ CT 
HR:-—— BT= —— 
EP ΗΕ ΒΕ 
ars РТ2 ЕР? ЕТ? 
ЕТ=/ВЕ +ВТ PT=BP-BT ΡβΒ----;πρ᾽- ЕВ З EP-PS_ 8Т- 
ST.EM ET ET.EM 
KM = ——— εἲἰ--- ЕК- OT :- ВТ+ BO 


ES "^ 2 "^ ES 


IW:- EIDI- /EI2- DE?  DW.:- DI + IW 


2 2 EW.BE DW.BE 
EW := y DE +DW EZ := ————  BZ:- ——— 


DE DE 
02:- BZ4BO TW «ЕТ? - EW? 


АО? + EZ? - oz? 
i -EZ 
BZ.XZ 


Za - Oa := Za- OZ Bb := BO - Oa 
EZ 








EX: XZ := ЕЁ + ЕХ 











BE.XZ ВЬ.ВЕ gm 022 + Ez? EU 
Χα --- BU = — — —  EU:--4BE?.1UZ:- BZ-BU  Zc:- ———— ———— — 
EZ Xa ΒΕ 








2 2 Uc.EW 
Uc := / UZ“ - Zc = ————  OU:= BU-BO ІМ: DM-DI ІК - EK EI 
EZ - Zc 
2 2 2 EU.EW 
_ IK +ІМ -KM V:- —— Ту з OT- OU UV З Εν EU 
Ig = — n —— EZ - Zc 


2.IM 





vuv? + TU? - Tv? 
TV = VW- TW ὑπ се — й 


2.TU 
Κο:-ΡΕ Κε Vh - /UV2-Uh2 Dg:=DI+Ig  Bh:- BU+Uh 
| | еһ.Ке | | 
еһ:- Bh - Dg ef := (Ke + Vh) Bf := Dg + ef Of := Bf + BO And so the 
Trisection is 

Ao? Ao? Ej 2 2 Ao? LEf^-— ot? accurate to within a 

Om :- 2.0f Ej:- OF Om - uy О ЕҒ--/БЕ + ВЕ ЕК := BPO е few decimal places. 
| E 30 degree angle 

Ek _ 12 ЕК shown. 
От - — = -2.639125 x 10 — =] 

2 Ej 


2 











How many itterations to go beyond 15 decimal 
places precision in trisection? The itteration is 
from AO where GH determines a new A. 





Unit. The Gravitating Answer. 
Given. 
А = 22 . в 
030503 b= ο ae A Ж 
Descriptions. N:= 2 d | 
СЕ := 1 СО := 2 4 ^ ~ 
F О А 
со 
ου := N DO := CO - CD 
DF := DO + CDG := «/ΟΡ:ΡΕ 
2 
Apo DO DG AOo:=ADo+DO EoOo:- = DEg := DO - EO 
9" со-ра ^9 "0 9% 2-(ADo + DO) Т ы 
EHo := (СО + ЕОо) (CO - ΕΟ) 
ΡΕς.Ρα 
EH; - DG 
DE;:DG 
+ 
EH; - DG 
co? 
ΑΏδιι DE; -DG 
2: + ро 
AO5+1 ЕН-рС 
EO;.1 co? 
DE ü ны DE;.DG 
üi ТЕР τα ο 
EF5.1 δ- 
EH5,1 co? 











S 2 


AG -= / DG? " ( ADA)? z / 


со? + AG? - (AoA)? 


GH: f 
-AG F 








EOA--— =0 
А75 


The displayed precision is for 15 decimal places. Trisection is 
beyond that. Since the physical world is quantitized, physical 
trisection is possible. 










































































GH 
ΕΟς---- _ 

2 p One can see how rapidly each 
-0.019836790725685 0 recursion increases precision. And so, 
-0.004498504834066 1 for any required precision, one can 
-0.001019750164038 2 trisect an angle grearter than that, 
-0.000231158851096 3 relatively rapidly--espectially if one 
-0.000052399460482 4 αν... yesterdays plate with 
-0.000011877993414 5 
-0.000002692522516 6 
-0.000000610345304 7 
-0.000000138354048 8 
-0.000000031362317 9 
-0.000000007109260 10 
-0.000000001611539 11 
-0.000000000365306 12 


























S 2 Nothing Saved 


Unit. 
DF:- 1 Is anything saved by 
Given. starting from a much more 
N:= 2 precise point for itteration 
№ demonstrated іп 0305? 
030803 А := 22 
Descriptions. = 0.4 
DF DO 
DO = — £Dx:= — 
2 N 


Ox = DO-Dx Ех: DF-Dx 











Ox-DO 
Gx := ,/ Dx Fx AO:= ———— 
DO – Gx 
HO 
НО: DO ΓΟ := — 
2 
2 
Ох. Gx LO 
Ex:- ———— ОБЬ - — 
Gx + DO AO 
Ex .Lb 
Lb := /1ο2. Ob? ab - — 
Gx 


Aa := AO + ab - Ob 


Ax := AO- Ox AE := Ax + Ex 




















Lb.AE AO. Kc 
Kc := Cc - 
Aa DO 
ab. AE 
Ec -- CE:- Cc- Ec АС:- AE- CE 
Aa 
AC 
АВ: — 


ВОо := АО - AB 








Мхо:- Ох — NOo 











НМо := ./(DO + NOo) (DO – NOo) 








Nx 5 НМ; 
NO5 
HN; - а 
ро? 
Nx 5 -HN5 
5- Gx 
NOs.1 2 
= DO 
Мхяӛ;1 Ox 
2 Nx3.HN5 € 
— — — + 
НМ нм; ах ^? 
Do? Do? 
DO | DO - 
Мхӛ-НМҙ Мхӛ-НМҙ 
Os Oš 
HN; - Gx HN; - Gx 


(2749 


BG := -/ Gx? t (Bx)? 


ро? + BG? - (BO,)? 
ва 


GH: 


NO GH ο 
A 2 С^ 


c 
= 








NO; - — = 


2 
-0.000733072475044 








-0.000166174134206 





-0.000037668619212 





-0.000008538782769 





-0.000001935584914 





-0.000000438761479 





-0.000000099459153 





-0.000000022545559 





-0.000000005110663 





-0.000000001158493 





-0.000000000262609 





-0.000000000059529 





-0.000000000013494 














о 
I 





























ΕΡΜΗ 





= 
о 





= 
= 





= 
N 














BA 


Although one starts off in a 
more precise spot, not 
much in the way of steps 
for 15 decimal place 
precision is saved. The 
steps are a waste of time. 


Trisection and Square Roots 


I will use the second point of intersetion 


031503 of top line to construct a right triangle. | ee 


Descriptions. One might say a tent for my hanging 


point. 
This figure may appear to many to be 


very counter intuitive, so I will show 
the construction step by step. I think 
way back then is the only other time I 
drew this. I have lost count on how 
many ways one can actually draw a 
figure demonstrating trisection. Why 
the so called intellectuals still claim it 
is impossible is way beyond me and my 
talent. 





X will range between the center and 
first half of that segment giving one 
30 working degrees. 





From that point I will draw the 
second circle to the center of the 
first which will produce a second 
point of intersection with the 
diameter. From that point I will draw 
two more circles to produce the line 
that terminates on the base like. I 
immediately have my square root 
point of the figure and I have the 
point 


From the point we draw a 60 degree 
arc from I am going to make a 
segment with our floating point and 
form a perpendicular limited by our 
tent so that we have a very skinny 
long T. 







90000? 





I will construct two lines with 
opposing endpoints which will 
produce a point which is suspended in 
the air it seems. 


МЎ 
чу 





Descriptions. 


With that skinny long T, we are 
going to make an equilateral 
triangle. 





That equilateral triangle is the 
triangle in a figure that 
demonstrates angle trisection. 


And as you have seen for 
yourself, it just fell out of the 
sky. 


I will not make another plate 
with all the dressing. One may 
say, this is just lunch to go. 


And so, angle trisection is 
actually a well documented part 
of geometry, all one has to do is 
find the write ups at the end of 
their instrument of choice. 





mZA1B = 68.93920 ° 


m/C1A = 22.97973 ° 
mZC1D = 22.97973° 
m/D1B = 22.97973° 
т /А1ІВ 
m/C1A 
т./БА1 = 21.06080° 
m Z 1lAC = 7.02027° 

m CAF = 7.02027? 

m/FAB = 7.02027? 

m/BA1 
т/1АС 


= 3.00000 


= 3.00000 






Unit. ; hie? 
ВО := 1 і | 
Given. < 
031503 Y = 20 
Descriptions. X:=11 
X 
AB := 2-ВО NO := 2.Y EO:- ВО AO:= BO 
EO NO 2 2 
FO := — GO := — FG := БО -GO 
2 2 
Fo? 
СО - — СО = 1.818182 АС: АО + СО 
GO 
2 2 UM 
OY:- 2.NO НР:- AB OP := -/ АВ - BO С 


Unit = 1.00000 


OP - 1.732051 MP :- | AB? = оү? MP - 1.922888 BO - 1.00000 











XY - 0.55000 
MO:- MP-OP MO - 0.190838 HJ :- 2. MO X - 11.00000 
AC Y - 20.00000 
СУ = CO-OY — = 2.222222 AY - АО + ОУ 
СҮ — = 0.27500 
AC AB 
— = 5.123967 — = 1.290323 etc. N = 0.27500 
OY AY x 
— N = 0.00000 
Definitions. C = 1.81818 
x 1 OP = -1.73205 
АВ 2-0 ΝΟ ЕО-1-0 АО-1-0 --' MP - 1.92289 
J/4.Y? - x? XY 
GO - —--0 FG- ——— = 0 СО---0 ς- Ξ0 
4-Ү Χ 
2 2 2 2 2 2 
x \/4.У“-х 44. Y^- x^ -4/3.Y af 4. Y^ - x^ -./3.Y 
ОҮ- 2-0  HP-2-0 OP-43-0  MP--— — ^ -0 uo ЕЕ де SE y 
Y Y Y Y 
ү2 x? Χ:Υ AC Y АС Y(X+Y) AB 2Y 
CY- —— --0 AY- -0 --------ο 


X Y Y ` cy их. OY х2 AY XY ` 






Unit. 
АВ := 1 Figure in a Figure. 
Given. 
Ү:- 20 
032303 х — 
Descriptions. 
x 2 2 АМ.2.АО 
АМ: — AD:= АВ DN:=./ AD + АМ СК = —— —— 
У ОМ 
(АМ.СК) ΑΡ.ΚΟ 
КО := ——— —— CO:- ----- АР: СО АО: AB- KO 
DN AN 
2.АВ.АО 
AK:-43 НМ: ————— HN = 0.589644 
AK + AO 
CO. AK 
AG := — —— AG - 0.48633 etc. 
AK + AO 
Unit - 1.00000 
Definitions. XY - 0.40000 
X - 8.00000 
2 2 Y - 20.00000 
X X ΕΥ 2.X 
AN->=-0 AD-1-0 DN--—-——-0  CK-— — — -0 CO - 0.68966 
/х2 зу? АО = 0.72414 СК - 0.74278 
AG Ξ 0.48633 HN - 0.58964 
EG 2.x? » gud. τ UNT KO - 0.27586 
7-2 .2 ^.2 .2 772 .2 AN - 0.40000 
х2,ү2 х2,ү2 х2,ү2 
Е 
2 2 
Y -X 2 2 
AO- =0 AK-4/3-0 2v -X | B 
x?.y? і s са 2-9 
(x2. y2).(./3- 1) +2.Y 
24/3.X.Y 
AG v3 =0 etc. 


i (x?.y2)../3-1).2.v? - 


S 2 Four Siblings 


When looking for the equalateral triangle which 
produces trisection in a right angle, we may come 
to meet its four lazy siblings. 


032403 


Y.(2-/x (v-X) + /3 Y) 





S 2 


Unit. AB:= 1 








Descriptions. 
AB AB 
AD:- — ΡΕ: /ΑΡ.(2.ΑΒ- ΑΡ) BH -- AD.— 
2 DF 
AB? 
AH = АВ + BH AE - "AH BE := AB- AE EG := АЕ 
BG := «/ EG? + BE? 
Definitions. 
A 
AD ! o DF d. ο BH УЗ о | m i і 
2 i а i 3 ) /4-2./3 -BG = 0.00000 


Вс - 0.73205 


BG-44-2-/3-0 


S 2 Four Siblings Plate А 


Unit. AB:- 1 
Given. X - 15 When looking for the equalateral triangle which 
produces trisection in a right angle, we may come 
Y := 20 to meet its four lazy siblings. 
032403A 
Descriptions. 


AB 
AC:-2.AB АМ- us CM := AC- AM MN := y AM.CM 


x 
БЕ:-2-ММ АХ- AC. СХ:- AC AX ОХ := 4 AX-CX 





BF BG 
BX := AX - AB BG := ВХ. —— GH :- DX. — 
BF + DX BX 
DX - GH 
JK = АС. ——— 
DX 
Definitions. ! Unit = 1.00000 
1 -ᾱ | ΧΥ - 0.20426 
ΑΟ- 2-0 АМ с=з СМ-3.2 = 0 | X-4.08526 
| Y - 20.00000 
-2 X | 
MN - 3.2 - 0 BF-./3-0 AX-2.., -ο | 
2.(Y-X 2-/X(Y-X 2.X-Y E 
εκ. S gpg ΥΣ 0 gy 2X-Y 0 Ἴ 
Y Y Y x 
зе J3-(2-X - Y) "T 2./3.-/Х.(У-Х ` " à η JK - 0.63531 
2-/X.(Y-X) -/3.Y 2-/X.(Y-X) +//3-Y ^ Ñ С к = 0.00000 
` | ү.(2. [X.(¥- +/3 Y) ! 


4Υ./Χ.(Υ - X) 


JK ——— O = 
Y[2-/xv-x «3 v] 


Four Siblings Plate B 
Unit. AB-1 


Given. 
X:- 12 
Ү:- 17 
032403B ο... 
Descriptions. 


x 
AC := 2-АВ АХ ЗАС. ВХ := АХ- АВ 


2 2 АС ΡΕ 
GX := ΑΒ + BX DF := ВХ. ЕН-ВБХ-- 








αχ αχ Ë 
ах BH | ER 
BH:- AB- ЕН DX:= ——— 
AB 
JK = DX 4-23 
Definitions. 
x 2-Х-Ү 
АС-2-0 AX-2.—-0 ВХ------0 
Ү Ү | 
А | B X E 
J/2.(2.x? -2.x. v +Y?) ' Unit = 1.00000 | 
ах — — о ХУ = 0.70588 
d X - 12.00000 | 
2 Y = 17.00000 | ; 
5s J2-(2-X - Y) ғ” (2-X - Y) m | | 
B i 2 2 | . 4/2-,/3.Х<Ү- | 
J2.x?-2.x v. Y? 2.x^-2.X Y4Y 0 32/9 ΧΩ ак diuo 
o YJ4(2x?-2X Y) Y? Ж 
2-/2.X.(Y-X m" 
вн. 25-0 02 px 22 -ο EE 
2.x?-2.x v. Y? v 2.x?-2.x v. v? ME чене 


T 4-/2-4/3.X.(Y - X) 
v /2.x7-2.x Y. Y? 


-0 


S 2 Four Siblings Plate С 


Unit. AB-1 


Given. 
X:- 13 
Ү:- 18 
032403C 
Descriptions. 


x 
AC:-2.AB ΑΕ:-ΑΟ ΒΕ:- /8 АХ = АС. 


2 2 BX 
BX - AX- AB EX:=. BE ΒΧ BN = BE. — 


EX 
2 
BX 2 2 
NX = AX МО := -/ AB - BN DE :- EX + NO - NX 
DX 2 2 
DX := DE - EX DG:= BE.— BG :=-/ АВ -DG 


EX 


HX 
HX := AE -EX FX := BX τς BF := BX + FX 


BF 
ВМ = AB. — DM:= AB- BM JK:- 2.DM 














BG 
Definitions. 
X 
AC-2-0 АЕ-2-0 BE-/3=0 АХ-2—=-0 
2.X-Y 24/x?-x. v.v? J3-(2.X - Y) 
вхо у =0 ExX-——— = sN-———]o 
24 x?-x.v«v? 
(2.x -v)? /8.x v-s.x?. y? 
ПН 0 
2.у./х?-х.У+У2 24 x?-x.v«v? 
3. Y | 8.X Y-8.x2 , v2 y-/s.x v-s.x?«y? y? 4.x2.4.xX.y 
РЕ Ў Ve A 1 ο pp- 2AT 55: ПАСА _ 


24 X^ -X Y^ Y? 2.Y | X? X. Y. Y? 





А Е, (5-Y2-4-X2)«3 У. /(8-Х:ү-8.Х2)+ү2+4.ХҮ-2./2./(Х2-Х:ү)+ү? 








(5-¥2-4.X2)+3.Y.,/(8-X-Y-8-X2)+¥2+4.X.Y 


-JK = 0.00000 





Unit = 1.00000 
XY = 0.72222 
X = 13.00000 
Y = 18.00000 


0 





(5-Y2-4-x2)«3.v-./ (8.X-Y-8.X2)-Y? а ху -2. /2 ./GX2-X.Y)+Y2 


(5-¥2-4.X2)+3-Y.,/(8-X-Y-8.X2)+¥2+4.X-Y 


-JK = 0.00000 











bec уз (v [sx v -8.x2 «Y? Y? a x2 4 x Y) Ж 


44х2-х.ү-ү2) 











2...Υ)./5.γ2 -a.x?«a v вх v 8. x2«Y2 ау I 



































ве 2 2 i ^ 
2/2 Їх _x.¥+y¥?) u ^ 
“ы | 
| Unit - 1.00000 
(a-x - Y) (у /х2_ху+ v2) 2.X-Y | XY-0.22222 
FX — ЕО BF — ———————— 0 | Х = 4.00000 
ү./ х2 -х.ү+ү2 /|х?-х.ү+ү? | Y-18.00000 
2 2 ст -E 
2./2./х2-х.үзү x EE 
Ἢ... 2У2/х-хәуі κα X 2E 
5.yY?-4.X?.3. y /8.X Y-s.X2.Y?2.4.X. Y S NEM 
Е О | 
зи /5.Y? -a.x?.a.v вк v вказу 4 x v 2-/2-| x? x. v v? B | 
5.yY?-4.X?.3.Y /8.X Y-8.X2.Y?.4.X. Y | 
πη у 5-ү2 -а.х2 +з-.ү./в.х.ү-в.х2+ү?+а.х.ү-2./2.{х2-х.ү+ү? : E 





s.yY?-4.xX".3. Y /s8.x v-8a.x?.v?2.4.X Y 


2 


Unit. 


Given. 


040903 


Descriptions. 
Definitions. 


So called Fractal Geometry is 
concerned with the recursion of the 
perceptible, however it does not 
compare much with the recursion of 
an intelligible. And so, one may find, 
in the recursion a hidden message, 
from the impossible to packman, it is 
all just playing one tune, binary 
recursion is binary recursion. 


m/FAK = 11.534? 
m ABC = 62.301° 
mZAGJ = 34.601° 


т /МКМ = 11.534? 
m/DBE = 20.767° 
mZABC 
m/DBE 
m ZHID = 69.203? 
m ZPAA = 23.068? 
m/HID 

т./РАА 


- 3.000 





- 3.000 


Eaten by HID 
or PakMan? 


PacMan 
Animation writeup 











2 Unit. 
Given. 


Descriptions. 
Definitions. 


Lardner was wholly unaware that the problem 
actually descibes an ellipse which means that 
it is not indeterminate at all. 


An Indeterminate Problem Reduced 
To An Equation 


Page 5 of A Treatise on Algebraic Geometry by Rev. Dionysius 
Lardner, 1831 072903 


Given the base AB, and the sum of the sides (AC and BC) of a 
triangle, to find the vertex (C). 
Let AB - a, AC - y, and CB - x, and the the excess of the sum of 
the sides above the base be d. 

л у+х=а+Ь. 
Any values of y and x, which fulfill the conditions of this 
equation, represent the sides of the triangle, whose vertex solves 
the problem. 





Perhaps this problem is indeterminate is because the author did 
not have a clue that a point (C) is not a magnitude. How does one 
find a non-magnitude from magnitues? Only by establishing a 


co-ordinate system. 


09/11/97 The Ellipse 


Given that the major axis is AD and the minor axis 
EF, derive the formula for the radius CG, the height 


BG, and the foci axis MN. 


Ny := 3 N5:- 4 











2 2 2 2 
2.ΝΙ М2 


-са-о мон 





AD AD 
AD:-1 ΕΕ- — АВ--- 
Ny No 
BD - AD - AB BJ := ,/ AB. BD 
AD EF 
AC := — ВС: АС- АВ CH - — 
2 2 
BJ.CH 
CJ := AC BG := 
CJ 





2 








Unit. 
Given. М:= 1.454 
AD :- 3.073 
120103A 
Descriptions. 
AD 2 2 BH 
DH := AD BD = — BH :- ,/ BD“ + DH HI = — A. 
BH НІ | 
EH := BH DE:- DH- EH DF--2.DE ЕН: DH DF | 
в. 
DH.FH BD.HJ DH.HJ | 
HJ =- ——— J := H:- ——— DG:= DH- GH | 
BH BH BH | 
DG BC BC GH ! 
CD:= GJ BC-BD-CD ——- —- — usc e | 
BC GH GH GJ | 
Ө 
ρα)’ pG Ар AD.N? 
L— ----- = -GJ-0 Ñ -DG = 0 
GJ BC N?.N N?.1 
1 2 а 
з з DG-N^ + DG 
DG-DG "^.GJ' "^ -AD = 0 2 -Ар-0 
М 
з (s) (3) 
а 8 < 
DG 3 3 
E ids _ ы? _ DG-DG "/.GJ 
N ЕЗ =0 = 2.11348 : - 2.11348 
G 








" 


2 


3 


} αἱ 





1 
9 


АП - 2.45833 іп. 
АВ - 0.76777 іп. 
DB - 1.69056 іп. 


АП 
—— = 1.45415 


DB 
N BD = 1.69056 in. 
М ЕН - 1.81046 іп. 


Н.У - 0.95793 іп. 
DG - 1.66903 іп. 
GJ - 0.54280 in. 


G 
—— = 3.07487 
GJ 


) = 2.11348 


Unit. 
Given. Ар := 2.458 


АВ := .768 


120103B 
Descriptions. 


DH := AD BD:- AD AB 


2 2 ΒΗ ВН.НІ 
BH:-4BD'-DH HI:= — ЕН = DE := DH -ЕН 





ΡΗ 
DH.FH BD.HJ 
DF-2.DE FH-DH-DF HJ: ——— GJ: ——— 
BH BH 
DH.HJ 
өн вн DG: DH-GH CD-GJ ВС - BD - CD 
% 
DG BC _ BC он. ра) 3/ ра | 
BC GH GH GJ zT s 
AD? 3 
ре - о AD DG Ж” 
(2.лр2-2.Ар.АВ- АВ?) BD) CD 
(ΑΡ. AB)? 3 
AB? - 2. AB. AD + 2. AD? 760-0 MY - 3.076703 
е (AD — AB) 


DG 3 
—— = 3.076703 AD Ре. 
ыы ср 





АП - 2.45833 іп. 
АВ - 0.76777 іп. 
ΡΒ - 1.69056 іп. 


АП 
— = 1.45415 
DB 


BD = 1.69056 in. 
EH = 1.81046 in. 
HJ = 0.95793 in. 
DG = 1.66903 in. 
GJ = 0.54280 in. 


DG 
— = 3.07487 
GJ 


Unit. 


Given. X:= 13 





Ү:- 20 
120103C 
Descriptions. 
Y X 2 2 
AB -- E АС := = BC := 4 АВ + AC BC = 1.192686 
BC AC.BD BC.BD 
BD:- — БЕ: ———— BE - ———— ВЕ = 0.71125 
2 AB AB 
AB.BF 
АЕ = AB- BE АЕ:= 2.АЕ BF:- AB- АЕ BG - BC 
АВ.ВС 
BG = 0.354242 BH - "во. BH = 0.297012 
AC.BG 
GH := "вс. GH = 0.193058 AH :- AB - BH 


AJ := AH + GH НМ := \/ AH. GH HM = 0.368398 
AO:- HM ΑΡ - HM NP:- HM АК: GH GR := АН 
APNO := АР? ΑΡΝΟ - 0.135717 АНСК:- AH.GH AHGR - 0.135717 


ск GH 
APNO - AHGR=0 СК: АС-АК ---0.65 —— = 0.65 
АН BH 





E 


XY - 0.65000 
X - 13.00000 
Y - 20.00000 













P K 


yc = 0.65000 
Xp = 1.00000 


x ж 
— = 0.65000 
Y 





BC 
— = 1.19269 
AB 
DE 
—— =0.38762 
— =0.71125 
AB = 13.95400 cm 
BC = 16.64274 cm ντο η 
DE = 5.40889 cm BH 
BE - 9.92478 cm ap ^ 279701 
BG Ξ 4.94310 cm GH 
BH - 4.14451 cm ъв ^ 0.19306 
GH = 2.69393 cm MH 
MH = 5.14063 cm "AB ^ 0.36840 
B 
Area APNO Ξ 26.42609 cm? 
(Area APNO) 
————— = 0.13572 
AB? 
Area AHGR - 26.42609 cm? 
(Area AHGR) 
— -T = 0.13572 
AB? 
(Area APNO) (Area AHGR) 050000 
AB? |  . ав? йш 


Definitions. 


х2 y? JX? +Y? 
Ë - 


Χ 
AB-1-0 AC-—-0O BC- 
Y 2.Y 


UE 2 2 2 
2.Y 2.Y 2.Y 
2 2 
ap. Аа ο рр  ϱ πα.  ..9 
y? y? ү-/х2,ү2 
xa s- 2 
ΒΗ. -0 GH- -0 AH- -0 
х2,ү2 у.(х2 , y?) х2,ү2 
зі xv (x?-x v.v?) _ - E Y O 
y (x? + y?) (x? . v2) 
ao. στ. дә XO. ο πρ WEE ος 
(х2. ү2) (х2. ү2) (х2. ү2) 
ΑΕ x^ -0 GR ү? О АРМО i: 0 
2.2) 71-2 = ü 2 
у (x +Y?) X“ +Y (х2. у2) 
x?.y X.Y CR X 
AHGR — 2-0 CR-— = ο 
(κ2.,γ3) xo vy AH. я 
1 
Ө νο (он)? x , (сні? x , 
BH Y AH Y AP za s 


2 2 2 2 
XVX +Y X ΕΥ Y-X).(X +Y 
„АЕ 26 p о ды D E ὁ 


АВ - 10.52500 сіп 
ВС - 12.55302 ст 
ΡΕ - 4.07973 сіп 
БЕ - 7.48591 ст 
AE - 3.03909 cm 


С 









ΑΕ - 6.07819 cm 
БЕ - 4.44681 ст 
BG = 3.72840 cm 
GH = 2.03194 cm 
BH = 3.12605 cm 


AB = 1.00000 
AC = 0.65000 
BC = 1.19269 
DE = 0.38762 


ХУ = 0.65000 у, = 0.65000 
X = 13.00000 Xp = 1.00000 
. Y = 20.00000 
CR X 
------ - 0.00000 ------ = 0.00000 
АН Ү 
1 GH2 x3 
GH ç X --- -— = 0.00000 
— --- = 0.00000 АР үз 
АН Y 


AH - 7.39895 cm 
AJ = 9.43088 cm 
HM = 3.87739 cm 
AO = 3.87739 cm 
AP = 3.87739 cm 


BE = 0.71125 
AE = 0.28875 
AF = 0.57750 
BF = 0.42250 
BG = 0.35424 
BH = 0.29701 


М GH = 0.19306 





МР = 3.87739 ст 
АВ = 2.03194 ст 
СЕ = 7.39895 ст 
Area АРКО = 15.03418 cm? 
Area AHGR Ξ 15.03418 cm? 


AH - 0.70299 
AJ - 0.89605 
НМ = 0.36840 
AO Ξ 0.36840 
АР = 0.36840 
NP = 0.36840 
X../X2+Y2 
DE-—————_ = 0.00000 
2.ү2 
X?«Y? 
2. Y? 
Y-X)-(X+ 
дк. 200+ 
2.Y? 
У-Х).(Х+ 
де. OED 
ү2 
x2 
BF-— = 0.00000 
y2 





BE- = 0.00000 
= 0.00000 


= 0.00000 


X2 


і Y-/X?«Y? 


x2 


BG - 0.00000 


BH - 0.00000 


 X2«Yy? 
x3 
ὩἩ —— 
У.(Х2+У2) 
ү2 


- 0.00000 





Н- - 0.00000 
X2«Y? 


з (X+Y)-((X?-X-Y)+Y¥?) 
ü Y.(X2+Y2) 





AR = 0.19306 
GR = 0.70299 
APNO = 0.13572 
AHGR = 0.13572 
CR = 0.45694 
BH = 0.29701 


= 0.00000 


CR = 4.80931 cm 
BH = 3.12605 cm 

















= 0.36840 
Y 
AB- — = 0.00000 
Y 
x 
AC-— = 0.00000 
Y 
JX2+Y2 
Βς-------- = 0.00000 
Y 
JX9.Y 
AO- - 0.00000 
X2«Y? 
JX9?.Y 
HM- = 0.00000 
X2+Y2 
/X3.Y 
AP- = 0.00000 
Χ249Υ2 
JX3.Y 
NP- = 0.00000 
X?«Y? 
x3 
= 0.00000 
У.(Х2+У2) 
y2 
R- xy 0.00000 
x3. 
APNO 0.00000 
(X2+Y2)2 
Χ5.Υ 
АНСК (хағүзу: 0.00000 
x. 
CR- 0.00000 
X2+Y2 


S 2 




















Unit. 
Given. Χ-- 11 Unit- 1.00000 Y, 
Ү:- 20 XY - 0.55000 
X - 11.00000 
120103D Y- 20.00000 
Descriptions. 
Y X 2 7 BX BX.BE 
АВ-- AX:=—  BX-4AB^.AX^? BE:= — BF- 
Y Y 2 AB 
AX-AB AG? AX.AG A 
AG := GO = —— = BD- — DF:= BF- BD 
BX AX BX 
AX.BD DO-DE DE -DF 
DO:= BD-AO  DE- E Е 
АВ GO DP + ΡΕ 
АВ -AJ 2 2 JN 
BN := ΑΝ:- ΑΒ. BN. JN:=./AJ*+AN7 JM:= — 
AX 2 
Definitions. ү 2 χ 2 
2 2 + 
Y x Y x Y Y 
AB-—-0 Αχ-- -ο Bx-/||—| +/—| -0 BE- -0 
Y Y Y Y 2 
BF κ εν” 0 Αα ο: Oc 0 АО x^ ο 
2.ү2 х2 х2,ү2 x?.y? 
Y 72 +1 
Ү 
х2 У-Х) (ХУ) X 
BD---0  DF-——,-0  DO-——7.—--0 DE- о 
2.Y 2. ( х2 +Y?) 2-Ү 
Y-X)(X-Y 2 
4. Y? As 2.2 x 
{ X Y 
x^ x?.y?. γῇ 
JN - -0 





The Delian Quest 2004 
John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. 
AD := 1 
Сіуеп. 02 
031604А 
κ 
Descriptions. | 


//2-ар?2 š τν Ὅς. 


2 


АК := AD AJ:= AD АН:= 
HJ:- AJ- AH АС: AH 
CD:- AD- АС  FJ:- 2.CD 


АЕ = AJ-FJ АВ: ΑΕ 


рК:-,/2.АК2 AK+AB- DK = 0 





AB DK 
— = 1.414214 — = 1.414214 \/ 2 = 1.414214 
CD AD 


2 Unit. 
AE:-1 
Given. 


031604B 


Descriptions. 


AO 
AO = ΑΕ AL:= EN 


AM:-AE ML:-./ AM? - AL” 


AD:= ML DE:= AE - AD 


AM -DK 
DM 


DK = DE DM:- AL ΑΗ -- 
AH 


— -2 
DE 


03 








Unit. | 

АЕ=1 Аб=АЕ Given AE, AG, АС 
| find the ellipse 

Given. 


N:-3 АС:= М 
031704 
Descriptions. 


DE:- AE.2 CJ:= АЕ 


CE := J AE? + AC? 

















DE.CG 
CG:= АЕ FG:= — 
CE 
Definitions. 
| JL? 
ux «e On given any AE, AC 
find the diameter of 
CM- CJ-JM LM-4JL?-JM? NO - AC the Circle. 
2 
CM.NO AE 
ΟΝ :- — АО:= СМ ЕО:АО-АЕ OP- —— 
LM LM 
Major :- EO Minor := OP Major = 5 
2 2 Minor = 1.666667 
N +1 N +1 
Major — =O Minor- Ξο 
2.Ν 
Major 





- -М-0 
Minor 


Unit. G F 


АВ = 1 Z 

Given. nh E 
032004 Bie nox 
Descriptions. - ЖО 
АО := М BD - AD- АВ ВО - E^ АО := АВ + ВО Ἢ í М 


2 





_ FO 
| 2. AF 


MO:-FK АМ:-АО-МО ΕΜ:-:/ ΑΕ. ΑΜ; GO - BO vA 


ЕМ .АЕ АМ .АЕ 
= AN := 


EF := 2.FK 





FO := BO AF := AO FK: 


AE:-AF-EF EN: NO :- AO- AN 
































AF AF н 
NO-GO 2222 
20 = ------  AZ:-ZO-AO ZN:-ZO-NO 692-4 202 +980 
GO EN 
J 
GZ.NO | 
EG := EG = 1.323879 
ZO 
Definitions. 
N-1 N+1 N-1 N+1 (N - 1)? (N - 1)? 
AD-N-0 BD-(N-1)=0 BO-——-=0 AO- -0  FO-——--0 AF- -0 FK-—-———-0 EF--— —— - 
2 2 2 4.(N+1) 2.(N « 1) 
(N - 1)? N7+6-N+1 J(N«3)-(3-N « 1)-(N- 1) N-1 2.N N-(N- 1)-/(N 3) (3-М « 1) 
MO-— — -= Άν ag. М 0 weg ом. ео ἘΝ = л 39990919 
4 (М + 1) 4.(N+1) 4.(N+1) 2 N+1 (v1? 
ЖР м(м2:6м+1) 0 - (м2:4.м+1) 4м 1)? "^ (N — 12. (N2 . 4.N + 1) -— N-|(N+1)-\/3-N2+10.N+3-(N2+6.N+1)| 
3 i eee Ιω жк а о з J] 2. LoS Se .ᾱ... 
(Ν +1) 2.(N +1) 9.8.Ν -2.N-/(N« 3) (8-N 1) -3-N +N +1 3.N-2.N -/ 3.N^ + 10.N-3« 3. N^« N? «1 
- /3-n2+10-.N+3-N.(N2+4-N+1).(N— 1)? "P J (N-1)?.(N+1)3.|3-N-2-N-\/[(N+ 3) (8-N « 1] - 3-N2 - N91] Қ" 
(N+ 2. [3.N 2:Ν./ a-N2 1ο ν «3^ 3-N2 + МЗ. 1) 24N9 «.|27 (Nf + М2) +6. -60-N? .1]- 4.N (N « 12)? A/[((N 3) (3-N + 1)] 








вс 2-719-102-4045 1318.Ν. 2.Ν./Ν: 8 (8-N« 1) - 3-N2 νὸ 1] | 3.N-2.N-/INT 3) 03-851) - 3-N2 ^ N29 « 1] m 


2.(Ν « 1)? 4/27 AN^ i N2)«| 6 IN? - N)«60.N? + NÓ -4.N (N 13? ./(N « 3) (8.N 4 1) 1 








. Given AC, AB and either point of contact, D or F from 
Given. any C, what is the lenght of the cord DF cut off by a 
Ny -- 1.708 АС- Ny line from any C? 
acidi М) = 1.649 CF:= М, 
Descriptions. 


Ns = 1.24 АЕ := Να 


2 2 2 
Ns + №2 —М1 








DF, := 
1 . 
No 
CD := СЕ- DF, N4 Ξ CD 
2 2 2 
Να + М4 - Ni 
DF? вен ' 


N4 


DF, = 0.812333 DF, = -0.812333  DF,-«DF5-0 


Unit. 
СЕ:-1 All this extra work and I have lost 
Given. accuracy from 022803! 
N:= 4 
0405043 Definitions. K 
Descriptions. Kak ы 
CE CE 
2 N 
DO := CO- CD 











DN := ./ (CO + ро) (CO - DO) 
ΡΟ:ΡΝ ΡΝ 





AD := ———— DM: 
CO-DN 2 


2 2 AN HL 
ΑΝ :=-/ AD“ + DN НІ = -- ГА = -7 


Е Ck.HL ES DO -HL 





























Fm m: 
CO CO 
JF 
ло Ето ла? | Fn- % 
Fm.Fn 
Fo := Lo := HL - Fo 
JF 
Jm 
по := κ Ln := y no2 + Lo2 
no- HL Lo -HL 
= Lq := 
Ln Ln 
2 2 FI 
Fq:= HL-Lq ЕБКІ-,/14 +Fq Fr 
Fq.Fr 
Fs := Ls:- HL- Fs 
FI 
2 
НІ, І 
Lr := (| HL? - Fr? ъ= жаған 
2.Lr 2 
































Ls НІ, rs. HL 
Lv := Hv := 
Lr Lr 
Ls -HL 
Lv := Fv := HL- Lv 
FH 
FH = «Ην «Εν РЕ: > 
HL Fv Hv 
Lf := —  Fu- tu := — 
2 FH 2 
Lu: HL-Fu Lt: -/ Lu” + tu” 
Lt.Lf DN AN 
Lg := Ν — NL: — 
Lu 2 2 


ML := «/ΝΙΖ ΜΝ  Mb:- ML+Lb 
Nb := 4/ MN2 + Mb? 


_ со? + (2.Nb)2 - (2-Mb + DO)” 
U -2.Nb 


Nc 


ММ. (№ + Νο) 
= 


cw MN Dw -- 

Nb 

Dx.DN 
Ow := Dw - DO Ох := Dw - 2 . Ow Ma, = 
2-(cw — DN) 

Na, := |MN?.(Ma,]? ba, = Mb- M 
81 = + ( a1) 81 = - а1 

2 2 2 
m (Мал) + Nb - (bay) i 2 2 
z= — ——— зар - (Na) - М2 

2.Nb 


























_ 2.Mb (2. Nb + №) 


be: 





- 2. Mb 


2а1 -Nb 


Nz 


























κ 

За κα 

A 
Mg := ML + Lg Ng — | MN? + Mg? b H 
2 2 2 | ШІ F 

TN CO -(2.Ng) -(2-Мр-- DO) L Lu i ba pc Жыры 
т -2.Ng E b4 OCD кс j A 

MN (Ng + Nh 2. Mg. (2:Ме- Nh 
nb, MN-(NE+ ND) М рь _2Ма(2Мє+нЫ „у, 
Ng 2.Ng 
De, ОМ 


Ob, := Db, - DO Dc, := Db, -2.Ob Md, з ----------- 
1 1 °1 1 1 1 2 (hb, - DN) 





Nd, = MN? + (Ma, |” 81] := Mg-Mdi κ.α... (ма)? + Ма" - (ваз)" 
1 2.Ng 
ed, Ме Να -Nb 
ed, = нац)? - (Ne,)2 віз = Ne = — 




















Mg, = Mg - 551 ΜΗ = Mb -ΡΗ 


jh; = ΜΗ - Mg, eh, = егі -j81 





š š 2 2 ñ ; 
ej: ./jhi -eh, Bj, = DM- іє; 
. ізі .. 
Ji” ch. ` BD := Mg; +111 BO := BD + DO 

1 


























K 
BN :- | DN? + Bp? р 
Pd 
. co?. вм? - во? P: 
NR := — —BN SR ; 
вр (BN + NR eet k = 
gp ED Q S ОАЕ] 
BN / ТК — 
Око `= BO - Bko Ε ko D КС 


NR - 2 -Oko = -0.000000000019581 


Compared to 022803 19591 
2639 





Om- ER. 70.000000000002639 а 
2 


- 7.423645 


Тһе Ellipse 


041904А 


I once worked on a project I called Eloi, which was about the different ways to 
construct an ellipse, the different equations one would have to use to make that figure, 
and the different ways one could solve for those ellipses. And this entertained me until 
I started thinking about the figure 8 locus. One can draw the figure eight as a locus 
between a straight line and a cirlce. 


All of this applies to science and mechanics when one is writing up equations to the 
motion of objects; How do you comprehend what you are seeing? 


This plate series is called the Straight Line Ellipse because it reduces the ellipse to a 
single linear action between X and Y axies. In other words, we draw what some would 
claim to be a trig function, which is actually a linear function, one just doess not see it. 
When every possible grammar is effected by complete induction and deduction of a 
unit, one should keep the unit in mind instead of obfuscating it with particular names 
which factually do not apply. One is always in danger of claiming that there are many 
different mathematics, yet the same single unit makes them all; this amounts to a 
thing is different from itself, and if one is stupid, it produces the modern 
mathematician. 


As one can see by the last figure, the major and minor axis do not determine the 
resulting figure, meaning the shape is independent of the axis, but when it is shaped, 
or created is. The resulting figure, a photon, or a burst of energy, or one can say a 
pulse, is the product of a simple tic, toc, tic of two objects, an oscilation. At a certain 
point they interact, and release an elliptical signiture, or temporarily existing third 
object. This means one can spend a lot of time claiming that mechanics is wave 
mechanics, or quantum mechanics, or that these names both miss the point; how you 
write an object up does not create a new grammar, unless you are really stupid. 
Grammar is not a theory, and if you are teaching theory, you may as well elect a Pope. 


What is more important, we start to get back to fundamentals in linguistic fact, 
between any two limits is one, and only one relative difference, which is not only called 
a unit, but even observed by Plato. We can obfuscate it, like all of the other ways we can 
produce an ellipse, but those figures do not express the fundamental ellipse. 





————— 


deo ex 
































Unit. Straight Line Ellipse: Cardinal 
AC:-1 
Given. = 
041904B Ку = З 
Descriptions. R5:-2 
BE З 
BE:-AC  BD:- — °С 
R1 
AC 
AB:- — АЕ .– | BE? - AB? 
Ro 
AB-BD АЕ .BD 
BH := = 
ВЕ ВЕ 
Га 2 
АН-АВ-ВН AD:- AH +DH 
Definitions. 





2 2 
Ар---------------0 
R1: R2 








Unit. 
АС:=1 ВЕ := АС 
Given. 
М1 = 5 AB = М1 
041904С N, := «3 BD := N 
D ТЕР 2 2 
escriptions. 
AE := ВЕ? _ AB? 
AB.BD AE.BD 
BH := Н := 
BE BE 


АН ΑΒ- ΒΗ AD:=./ AH? + DH? 


Straight Line Ellipse: Ordinal 





Definitions. 





AE - J(1- N41) (N71) - 0 





рн - /(1- N41) (N; *1)-N5 - 0 


AH - (Му - М1 N5)- 0 





2 2 2 
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N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. 
АС := 1 
Given. 
N4:- 3 
031405 
Descriptions. 


AD:-N, DV:=AC 


АУ -4AD?.py? АР-2-АС 





Αν AC 
VX := AF- AD AY = ——— 
AC - VX 
AD. AY AC. AC 
AG := = 
АУ AC+ AD 
CG := AG - AC BG :- BC + СС 
BG 
BE := 


ο. СЕ - BE -BC ES - BE 


2 2 DV.AC 
CS := 4 ES -CE CR := 


AD 





| ES.CR 
© CS 





EU : EZ := EU 


Definitions. 


νι -1 
Е2- 
| 


2-81 
08708573) (n; +1) 


Another Ellipse 


The locus formed by N and I as 
determined by L provides an ellipse. 
Provide an Algebraic name for the Major 
and Minor Axis. 








Unit 

AB:- 1 

Given 

Νι-2 BE-N, 
0932305 : 
Descriptions. N5:-.5 BD:= N3 An Ellipse 
MN := 2. AB 


DE := BE - BD AG := AB 


АС-ВЕ 
ЕР----- ЕМ:– АВ 
АВ 
DE (ЕР + EN) 
NL = —— 
EP 


CE := NL CD := CE - DE 


Definitions. 


(Ny - Νο) 
N1 


-ςρ-ο 





Unit. 
Given. 
N4 = 1.9167 AC:= Ny 


No = 2244 CD = Nə 


032905 Let AC be some perpendicular on some line GH. 


Descriptions. Ng = .437 GI := Ng 


CE := CD CG := ./ CE. AC GH := 2.CG 


2 2 AD 
CI := CG- GI АП: AC- СО А1Ї:=-/ АС -СІ AM := — 











2 
CI. AD AC.AD DU. AI 
DM := AM DU := AU := IU := ΑΙ AU AL- 
AI ΑΙ IU 
2 2 2 2 CD. DL 
IL:- AI + AL DI:- 4/ DU” + IU DL := IL- DI DV - 


DI 


MV:- DV-DM  AV- AM-MV LV--AL^-AV? MT-LV 


2 2 CG.AD AC.AD 
AG := СС + AC DW :- AW := GW := АС — AW 








АС АС 
DW.AG / 2 2 

АМ----- ΜΝ := 4 АМ” -AM ON := 2.MN 

GW 
Definitions. 

N 
1 

ON- |(N2-N,)*.— - 0 


N2 


Elipse Projected From a Perpendicular. 








2 Parcing project for 032905b, using just straight lines. 
Unit. BC = 1 


Given. z:= 7 х:- 6 ν 12 
y: 20 w:- 20 u:= 20 






























































032905B 
Descriptions. 
CE-v BD x 2 2 BC.Cv 
СЕ:= BC BD:- BC Cv-— Bx := ух := УВС + (Cv - Bx) Ας := ——— 
u w Ον - Bx 
2 2 Ζ AC -Az CE AJ 
AE := y AC + СЕ А2 - AE.— АЈ:= Jz := CJ З AC- AJ 
y AE AC 
2 2 Cz? + Ez? се? 2 2 
Cz:-4Jz + CJ Ez:- AE -Az Kz:- —— K ες -Kz 
2.Cz 
Ez.Cz CK.Cv EK.Cv ы B ^ Unit = 1.00000 © 
СЕ:- ЕК.-- Fz:= CK := Cz- Kz СМ- Mv := CN := Mv 
Kz CE CE z/y = 0.35000 x/w = 0.30000 v/C = 0.60000 
Nv.CF N 2 = 7.00000 х = 6.00000 у = 12.00000 
у. vz- Му 
№:- СМ ΕΝ:-ΟΕ-ΟΝ CH: CN Мг:-С2-СМ να:- //Му2-мг22 Gv -- т у = 20.00000 w = 20.00000 ч = 20.00000 
2 
Definitions. 
2 2 2.2 
= - /з2.2, 2,2 2.u vw x vA? AE га apii" -2.u.v.w.x«2.v^.w e 
CE-1-0 BD-1-0 Sv ο вес = ο T coUo - (у.м — u-x) (у-у — u-x) 
z-|u? x3 2.m.v wx 2. κ, νυν .Ζ Ζ у.м. (У - 2) v 2 „2 2 2 
Ағ------------------0 AJ-————-0 42---0 Οὐ----------- в З —2-u-v.-w.x+2-v м -(у-2) Sö 
у. (v:-w-u-x) у. (v:-w-u-x) y У-(У-ч-ч-х) (ewe) 
σ 12.х2.22 2. u.v.w.x.z2 + v7 wt y 2.2. ува дм νο ο 
2. — = 
у (v:w-u-x) 
- 2-42.х2.у.2-2.а2.х2.22 -4.u vw. x y я 4. u vw. xz? - 2.2. w^. y2 бу wA y.z 4 v2. а 0 
T ----7дҙ-7ҙ-Л-------------------------------------------------------------------------:-:-:-:---:--:-- =: 
2.2 2 2 2 2 2 2 2 2.2.2 
2.y.(u.x-v.w)/u κ -Z -2 uv wxz +V w y -2v w -y-z+2-v w -z 
кк т ορ у.м. 02.12.22 .2.u v. w.x.z? 4 vw? y? ду wt .y.z 42. v? w 2 z? 
2 2 2 CF — о 


2 2 2 2 2 


2 2 2 2 2 2 2 2 2 
u κ Z δυννυ κσζσιν w y -2v w у 24 2: w 2 v^.w^.y-u^.x^.z-2.v^.w^.z42.u.v.w.x-z 














































Е fu? x? 2 n vw n 2-2 uw? (u2.x2.22 2.шұулғжа2)у2.,2.у2 2,2 2.,.,,2 2.2.2) 0 
@ — -- 
жшке κε И: προ επεσε 
z- (V м — Uu: x) 
CK- =0 
12.52.22 2. u.v.w.x.z2 VOW y 2.у2 WwW y.2 2. v2 «2.22 
νΖί(νν α.κ) v-z (v.w—u-x) 
CM- -0 Nv - Ξ0 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
(4/4 κ 2 -2uvwxz--vwy-2v-.w -y-Z+2-v w -zZ uyu X Z -2uvwxz--v w у -2-У w -y-Z+2-v w -zZ 
у? (у - z) v?.w.(y - 2) 
Mv — = 0 CN - Ξο 
2 2 2 2 2 2 2 2 2 2 2 2.2 2 2 2 2 2 2 2 2 2 
(4/4 κ Z -2uvwxz- vw y -2ν w -y-Z+2-v w -zZ uu xz -2uvwxz- vw y -2.7v w -y-zZz+2-v -w -zZ 
sanlu*a?-4u* qp au? we ааа ие D 
FN + у.м. veis Wie =o pale ον с να ewe ae 2) ο 
(„2 2 2.2 2 2 ) 2 2 2 2 2 2 2 2 2 2 2 E 

ціу w y-u X σον w z-2.uvwxz)ju κ Z -З2- шоу м KZ +V w у -2v w .yz-2v.w -z 
CH v.z (ux ун) 4 u^.x^.22 2.u.v-w.x:22 4 vw? y^ 2.2 wA y.24 2-0? we? 

lu* 934.9 Є 22) ο μα τα ο ων g^ шай діз әрі З ағадай vu ee a ee 24222 
M u?.x2.22 .2.u2 v. w.x.z22 αν x2 y.z ou v2. w? y - 2. u v? у а ду w^ 22 12. u v wx yz ν wA yz ο 

2- — 
2.2 2 2 2 2 2 2 2 2 2 2 
u- -y (v-w-u X) yu x Z -2-u-v-w-x-Z +v мо y -27v см -y-z+2-v w -zZ 

/Да2.2./2. 212,2, 22 γ223 алу ya vA. y?) м2 + (qe uv? yaaan v. аб 2. xu v? py?) wr cu x22 -2u v xA yarn vA x. y? 

№2, — | —— — ПЬ( СН —— Ан в недо ———————————M————— 
u-y-(v:w—u-x) 

v.z.(v.w-u-x)- 12.у2.у2 2.42.у2.у.2%2.а42.у2.22 2. a v? y zo v^. y? w a 

G + 4xu yee a? ο y b wiutx Ж 9x een ay ο 
У – — 


al (a? x? - 2.и2.у.м.х+ 2.w.v?.w?) 22 t ПЕРЕ ЖЖ 2.y-u.v? w -y.u? vex? НІ z4 uv? 2. у? | 


= 0 


the Delian Quest, but it was cooking to arrive at ВАМ, and this 
took time but once it did happen, what unfolded is a work which I 
probably have no time to finish, it consists of thousands of pages 
and covers all of how to use it for even logical operations. 


1 

(AF2.FG) 3 -FH = 0.00000 
1 

(AF-FG2) 3 -FI = 0.00000 


Unit. Writeup project for 032905e 
Given. 
Another way to do cube roots, one which the ancients were 
looking for, is accomplished by crossing an isosceles triangle with 
a right triangle. I put off investigating it for some future date. 
Descriptions. What it does say is that cube roots are not impossible, but perhaps 
Definitions. difficult. I found this while examining the figure of the preceeding 
ellipse. 
Filling in the rest of the figure, we see it. 
^ E E ο WA s SSE о 
cs... Y YUY ή 
Sear | | 
А, ΤΙ | | 
| ran Зс πο. А | 
B. D Ё | | 
πλ ΜΗ ο... 227 | | І 
І | i | І 
| P +, | 
х | | | 
| n | [ 
he с жене ΤΝ aos және ЕЕРЕЕ. ссе с, 
с N | ΠΝ I E 
EF = 2.04153 cm ' | | | 
АЕ = 0.84843 ст и | | 
ЕС = 11.82053 cm А | | | 
(AF2.FG) 3 -EF = 0.00000 еее Зо Жи адаса | 
B 2 221 7D. AF = 1.80823 ст | 
| ο FG =10.58224 cm | 
What can be said, however, is that the figure can be used to | : I ` | 
prove my original construction which would be much, much f | (AF2-PG) ἘΞ = 0,00000 y, | 
shorter than the original. However, my interest was по longer on - ыы | 


The Delian Quest, essentially conquered, is making me 
comprehend that it is only the door to a much bigger place. The 
Delian Quest contains the search, the climax, and the after glow, 
but the results is contained in the volumes of BAM. 

One has to remark, though, it is a very beautiful figure. 
Very simple, straightforward, and reasonable. 


f 
ο Ж FI = 5.87223 cm 


It might be said that a elliptial construct proved the head of the figure, and 
another proved its hands. 


Unit. 033005с 
AB:- 1 
Given. N? and More 


ΝΙ:-2  AH-N, 











Descriptions. 
2 2 АВ.2.АВ 
ВН :=-/ АВ ΑΗ GO:- ———— ΗΟ:- BH-GO 
BH 
BH.BH AB.DH 2 2 
DH := ———— AC := ВО := вн -HO 
HO BH 
BO.BH BH.DG DG? 
DG := DE := ———— CD - —— 
HO AB DE 
3 CE 
BC = AC- AB СЕ := DE- CD Ny -----ο 
ΒΟ 
Definitions. 


BH- /н|2:1-0 Go-——*—-o0 = ^ 
3 


-0 АС- -0 BO-————=0 


τ 7; [πι2ει 
У РИ №12 +1 ану (бідні) 2-Ny 
ра - 0 i —À 


(Ni) (N +) 1..1 


2 _ 2,7 _ 8 з _ 








Descriptions. 
BC CD 
ВМ:= — КМ:= — 
No No 
BC 
CG := AC ΑΒ GN := 2.АВ + — 
No 
CE -GN 
NR := 
CG 
Definitions. 


ΝΙΝΟ - ма (v5 - 1) | - шн -0 


Мі Ма - (X5 - 1).N, = 26 МЕ аб 


BN 
вно _____9 M NM - 
νο (N4 - 1)-(N4 +1) Νο (N4 1) (N4 +1) 
2.8? 2 (ма Мі? - N51) 


2 


S 2 Just Another Ellipse 


Unit 
АВ =l Given the difference between the foci and difference 
Given. between the proportional radii, etc., etc. 
М1 = .15 
033105 
No Ξ .6 
Descriptions. сыз жа 


CD: Мү DE:-2.CD AC:= № ВС:- AB-N5 
FG :- ΡΕ + AB AE = AC+ CD BD := BC + CD 


АН := АЕ BH := BD 


2 


AB? + AH? - BH з= > 
AJ:- ——— —— ——  — HJ := 4| AH? - AJ 
2.AB 


Definitions. 





AE - 0.75 BD - 0.55 


AJ - 0.69 HJ - 0.40694 


Unit - 1.00000 


AB - 1.00000 AE - 0.75000 

= = _ 92. = z = -(1- - Мі = 0.15000 М№ = 0.60000 BD Ξ 0.55000 
ο πι ο ;DE-2N,-0. σπα BC (1 N5) 0 X=3.00000 X = 12.00000 AJ = 0.63000 
Y = 20.00000 Y = 20.00000 HJ = 0.40694 


FG-(2-Nj+1)=0 AE- 


АН-(82%814)|-0 | BH-(N,-N29-*1)-O 





AJ - (N2 - N} + 2-N4 N3) 


II 
o 
T 
s 

| 

< 
^ 
4 
= 
2 
N 
= 
| 
2 
D 
^u 
= 
+ 
. 

I 

° 


CD:= 1 Mixing methods of naming 


041205A Nə :- 3.095 
Descriptions. 
CD CD 
СО = — СЕ - — CG := СЕ + EF 
2 No | 
DH = CD- CG+2.-EF СІ: CG DI - DH 





/ 2.c1? - cp? + 2. pi? 





IO -- 
2 М 
IP — (-CD + DI - CI)(CD + DI + CI)(CD - DI - CI)(CD + DI - CI) 
i 2.CD 
Definitions. 
2.------------ІР-0 


No 





Unit. A trip to IO 
CD:- 1 
Given 
М1 = .278 
041205В 
Descriptions. Nə := .3 
CD 
2 


Ω 
tJ 
| 
2 
N 
Ω 
Ω 
| 


СЕ-ЕЕ  DH:- CD-CG-2.EF 





а.с? - cp? + 2. pi? 
CI:= Са ПІ: DH IO :- 1—1 


2 
ІР- (-CD + DI - CI)(CD + DI + CI)(CD - DI - CI)(CD + DI - CI) 
Е 2.CD 
Definitions. 





2. Ni Ма [Ni + 1 (82-1)|-ІР-0 





Unit. 
DH:- 1 


Given. | ла)” 


ΝΙ:36 ΕΗ:-ΝΙ 











0419050 
Descriptions. 
DF 
DF := DH + FH AD := E ЕН := / DH.FH 
EH .AD 
HI:- —— НМ:-ЕН-2(ЦЕН-НІ) 
ЕН 
DE-/DH?.EH?  EF-.|FH?.EH? 
Definitions. 
FH rui FH (DH? FH (EF)? 
— = 216 — = 216 — -| | ο — -|— | =0 
HM DH HM (НМ HM (БЕ 
1+N 
DF-(1+N,)=0 AD- -0 EH- /М1-0 
НІ №11 = 0 HM NR 0 
2. |і | Ni 
EF- /|N (Ν +1) Ξ0 

ΡΕ- /N,-1-0 1171 

3 3 8 8 

2 2 8 = М. [М +1 ; А 
кі? - 216 (м1) _ 216 кі? (Г) - 0 τ [М1 | 1* | E Mathcad 15 will not reduce this last one. 

1 М1-1 One сап see the taxing of logic in terms of precision on the computer. 
В 8 
2 


ΕΗ — 13 FH i5 > (DH)? 3 3 
М1 (28) = 3.694822 х 10 Ν 1.5 _ qum - 0 М 2 _ = 1.13687 x 10 12 2 ЕЕ 
1 1 нм Е 


Unit. AB:= 1 Straight Cubes 


Historically, the search for a figure which expresses cubes and cube roots has gone as far back as Plato, this 
figure demonstrates that the solution never found is due to the unit as traditionally used in constructions 
Ү:- 20 has to be not linear, but planer, i.e. the unit is proportional to the figure. There are at least three different 


941403 structures in this figure which expresses the same ratio, I simply write up the major one. 
Descriptions. 
x Е 
АС :=2.АВ JX - Ар KX := AC- JX МХ = \/ JX .KX 
J 
2 2 K т 25 
КМ := 4 MX” + KX MT := — GM - KM. —— | р 
MX | | 2 is = 
` G - E 
3 М. Еее ЕЕ eS SS Sess Se Е Е Ny ΕΕ WO (e ccc Se Sees Se SS SSeS ЭШ Шш Шш ШШ шынын =s 
MX HX х. | Е. н 
НМ :- 2.СМ HX := HM - MX — | -— =0 | | ΄ 
Definitions. : | NE | 
x 2 (Y x) А, d e. i. ш коко а к W πε δὲ сыы m MAE з 
AC-2-0  JX-2.—-0 КХ------0 | | = | ms р 
Ү Ү “ | | š 
Τ᾽ | | Gnit = 1.00000 
4.X.(Y - X) 4.(Y - X) | | ХУ = 0.20000 
МХ - = КМ JY =0 | ov Χ = 4.00000 
| Va Y - 20.00000 
um Y-X o - Y-X нія 2.Υ- X) | JX = 0.40000 
МУ Х (У X) АХ У - X) 5. 
2.(x - v)? 2 2 
HX- 0 MX X Y-X HX (X - Y) - 


(¥-xX)-/X-Y-x?  (x-Yv 


x x../X-Y-x? i 


Unit. Given the major axis and 
Given. the difference between the 
Νι:- 2.604 DE:= Ny two foci, whatis the minor 
М2 - 2.234 FI:= Νο axis? 

042205 

Descriptions. | 

ΡΕ - FI 
EI := E S DI := DE - EI 


EP :- ./ EI. DI AQ := ЕР 





Definitions. 








AQ - >- (N1 * N3) (N1 - πρ] - ο 


ED - 2.083 in. 


FI - 1.787 in. 
AQ - 0.535 in. 


ол 
дос = OT. РЕ 20/000 38. 


Sum of Area 


042305A 
Descriptions. 


It seems that the bottom two figures came to 
mind while I was examining an ellipse. This consist of 
three different applications. This write-will be Plate A. 


Is there a perfect way to write-up an ellipse? This 
whole ellipse is wholly determined by the ratio AB to 
AC. 


AB - 1.00000 
AC - 0.78274 
AD - 0.62234 
AB2-(AC2+AD2) = 0.00000 





AB = 1.00000 
ΑΟ - 0.85647 
AD - 0.63408 
AE - 0.77327 


J AD?- AE?-AB = 0.00000 





Unit - 1.00000 
XY - 0.54037 

X = 10.80742 

Y - 20.00000 

AB - 0.54037 
AC - 0.84143 
AD - 1.00000 
AC-AB - 0.30106 
BC - 0.30106 
Ар2-(2.АВ2+2.АВ.ВС+ВС2) = 0.00000 











ш Plate А. 
АВ := 1 
Given. 
042305A Y := 20 
Descriptions of ellipse X := 17 Unit = 1.00000 
XY = 0.85000 
x pha 
AC:= — АС-0.85 ВС: AB-AC BP --2.AB mc nM 
Ld Y - 20.00000 
АВ = 1.00000 Р = 
AF := /(ВР-ВС) ВС АЕ = 0.526783 ΟΟ:- 2.AC АС = 0.85000 | 
NM :- 2. BC AD = 0.64114 
AE - 0.76743 
Descriptions AE, either CM or NO has to be given. АЕ =0.52678 
СМ = 1.36545 
Сіуеп ΝΟ: NO := .63455 NO = 0.63455 


JAD2+AE2-AB = 0.00000 


CM:- CO-NO+NM Ρο-Νο CE:=CM 





2 2 2 
уз.ро? co.2.CE^ (Pythagoras Revisted) Ap _ 0.641135 
: ; 


DP := AB + AD BD := BP- DP ΑΕ -/ΡΡ.ΒΡ AE = 0.767428 


(/Ар2:АЕ2-АВ-О0 


AD :- 














Definitions. The equation for AD is indifferent as to which side, DO or CD, of the elliptical triangle given. 
2 2 

X Y-X үү -X 2.X 
AC-—-0 BC- ——-0 BP-2-0 AF--———— = 0 СО----0 

Ү Ү Ү Ү 

2.(Y - X) ко у2 (0 - 2) - x2. 2. v? 
висе CM - (2- МО) - 0 ОО - МО = 0 СЕ - (2- NO) - O ΜΕΝ 

2 2 2 2 2 Υ-/ΝΟ2.Υ2. 2.ко.ү2-х2,2 y? /Ұ2.(2.но.у2-ко2.ү2,х2.2.ү2) 
DP y+,/No -Y"-2-NO.Y" -X «2. Y б BD аа Á ee «ΑΜ. о БЕАРА  —— “ ent 
E ЕЕ Y Y 


Y 














2 





2 2 2 
шлш рынын шкен ыкы : к канш аш кшн ык Una) Й 
| зра аа οι ος Ас ia) ЕН ЕЕ ПА 


Ү Ү Ү Ү 





Unit. 
ΑΒ - 1 
BE :- АВ Sum of Area 
Given. Plate B. 
042305B Ү:- 20 
Descriptions. X:- 12 M 
X 
BC := Y AE:-2.AB MN:= AE ΕΝ: АВ + BC 
FG:-J(MN-FN)FN BD := FG 


2 2 2 
АВ? - (Bc + BD | -0 Unit - 1.00000 





XY - 0.60000 
Definitions. X - 12.00000 
Y - 20.00000 
A 
BC-—-0 АЕ-2-0 MN-2-0 
XY y? χ2 
Y Y 
ү2 x? 
BD - - 0 
Ү 


АВ - 1.00000 
ВС - 0.60000 
BD - 0.80000 
АВ2-(ВС2+Вр2) = 0.00000 Ν 





Unit. 

AD := 1 
AE := AD 
Given. Plate C. 
Y := 20 
Descriptions. X:= 12 


Sum of Area 


X 

AB:= АВ-06 БЕ:-АВ-АЕ DE:= 2-AD 
BD:= DE-BE AC:=./BE-BD BC:= AC-AB 
AD? _ [2.AB2 , 2.AB.BC + ВС?) - о 


Definitions. Unit - 1.00000 
XY - 0.60000 
XY X - 12.00000 
Ξ0 DE-2-0 Y - 20.00000 
АВ - 0.60000 
2 АС - 0.80000 
BD - —— = 0 AC--——— ——— 20 AD - 1.00000 
Y Y AC-AB - 0.20000 
BC - 0.20000 
_ x AD2-(2.AB2+2.AB.BC+BC2) = 0.00000 








AD? _(2.Ав2 +2.АВ-ВС + BC2) - o 
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N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










А January Ellipse 











Unit. AB:- 1 
Given. 
x:=9 2:- 15 
012306 ху :- 20 У := 10 
Descriptions. 
x Ζ | 
Bx:- — Ах: AB-Bx Bz:- - Нх:=_/Ах.(2.АВ - Ax) Unit - 1.00000 
W. y xw = 0.45000 
x = 9.00000 
ЕТЕК = G= Hx (Bx - Gx) „ЭЕ Bz. w = 20.00000 
Bz + Hx Bx (Bz - Hx) 
Бер zy = 1.50000 
z.Fx E 
Ех := |BF- Bx| EF := z - 15.00000 
Bx y = 10.00000 
Hx - 0.89303 
Definitions. 
κ м-х 
Вх---0 Ακ-( ]-ο В2---0 
w w y 
у + х). (х 
μα. σαν ας 
w 
x../ (W — x) (м + x) у Ü 


Gx - —— SH a 
є Гу уж) (w + x) +w-z 
М (Ww — x) (м + x) :Ζ 


DG — — — — — Y = 0 
у М(м-х) (м + x) +w .Z ü c 
Unit - 1.00000 «Ро 
х.2 
BF ------------------------------ --ϱ xw - 0.45000 
Ww.z-y-/(w- x): (W + x) x = 9.00000 
w = 20.00000 
Jw? - x?.x. 
Ех- y - 0 zy - 0.38848 
lv? za 2,2 2-3.88475 
y = 1990600 
2 2 Hx = 0.89303 
w.z-./ w“ —x 
EF = 0 








м-х 
-----Ах = 0.00000 
w 


z 
—-Bz = 0.00000 
y 


\/(м+х)-(м-х 
AOE) ae = 0.00000 
w 
x-y..J(W-x)-(w+x 
— EY OPE) бн) C. = 0.00000 
w-(y.,/(w-x)-(w+x) +w-z) 

J (w-x)-(w+x)-z 
Шаке g = 0.00000 
y-J(w-x)(w*tx)tw.z 

xz 
— -BF = 0.00000 
W-Z-y-J(w-X)-(w*x) 
хаж 
— sz = 0. 
|w2.z-w -y-n /W2-x2 | 
w-z-./w2-x2 
-EF = 0.00000 


|w2.z-w -yn w?-x2 | 


W-X 
—— -Ax = 0.00000 
w 


Ζ 
—-Bz - 0.00000 
y 


(wer (w-x) 
-Hx - 0.00000 
w 
X-y-J(w-x).(w-*x) 
w-(y../(w-x)-(w+x) +w-z) 
| (W-x)-(W+x) -Z 
у / (w-x)-(wtx) +w-z 


xz 


-Gx - 0.00000 


-DG - 0.00000 


-BF - -0.69295 
2-y-|(w-x)(w+x) 


x-yww?-x? 
——--Fx = 0.00000 

|w2.z-w у. w2- 

w-z-,/w2-x2 
-EF = 0.06000 


|w2.z-w -y-n /W2-x2 | 


S 2 Given CX what is CN? 
Unit. AB:- 1 








Given. Х-- 15 
Ү:- 20 
012906 
Descriptions. Unit =< 1.00000 
x XY = 0.75000 
Y = 20.00000 
BX.EX AB = 
EX := А АХ-СХ ЕХ: ———— BD - ΕΧ.--- A D 
AB + EX FX 
BF 
ВЕ := BX- FX ВН:= — AH := АВ + BH СН: AC- AH mZMBG = 39.13356° 
2 m/KBG = 13.04452° 
2 2 m/MBG 
HK := ,/ AH. CH DH - BD -BH DK:-4 HK + DH — = 3.00000 
mZKBG 
DK 
DJ := DH D JK:- DK-DJ DM:- DK -2 JK 
DM 
DN := DH.— ВМ:= BD-DN CN - AB- BN 
DK 
Definitions. 
Χ Χ ΕΥ Y-X y (Y — X) . (X + Y) X- (Y - X) -(X+ Y) Y - (Y - X) (X + Y) 
AC-2-0 BX-—-0 АХ – = 0 СХ-----0 ЕХ-----------0 ЕХ ------------------------- -0 BD - ————— ——— = 0 
Y Y Y Y У |У У -Х) (ХУ) X 


πε - ὅ ο вн ο ag Х+®Ү+2-үү?-х° сн 2x24 Y? -x? 
уз v^-x? 2.(у+ [у2_х?] 2.(у+ [y2_ x2} 24%. [2 х2) 


ax V Ж+2.9+2-/ v? -x?) (ах -x «a v? - x?) ду JY? -x?-3.x?.4. Y? в х9 у2 - a. v^ χ’ a y9 | y? x2 a4 x2. v. | v? x? 


-0 DH- -0 DK- 


2 [y [v2 κ2) 2х (у: / v? x?) x /|x?-2. v / Y? χ2 2. Y? 


зу ox v? x? La x? ca v?)- (a x v v9) [ v? x? o x? v? жів | Pe у в.х2 x^g οκ τον απ ασ Y v^-x^x 
ах lv / v? χ2)ν../ αυ ix vi] | x2- 2 v | v? χα 2 Y? 24 x? ау | Y? χ2 2.γ2. - v v?-x?-x 2,292) 


= 0 








= 0 








= 0 





2 





Du 2-4 (a.x2.v - 8.3) /у2 x2. 8. x2 Y? x^ αυ x2 v | v? x2 y?) P 
аа 
x (x?-2.v-/v?-x2 a.v?) 
— [ay v? -x? ax? c v?) [x? v/v? - x? v?) E Unit - 1.00000 
x v. v? - x2) (x? a.v. / v2 х2 2 ү?) 


XY - 0.75000 


X = 15.00000 
Y = 20.00000 
E x [2.x?. з у / v? χὰ 9 v2) 


A 
- -0 
з.х2ү-а.үЗ;х2./ү2 х2 a. y? | v? x? 





D 
m/MBG = 39.13356° 
m/KBG = 13.04452° 
Ен (Y-X)|(x «4-v). Y? x?.x v 2 x?.4 y? N m/MBG _ 0000 
2 2 2 2 3 2 mZKBG ` 
(a.v? _x2) v? χ2, α.γ9 - a. x?.v 








2 


Angles апа Area Plate А 


Unit. 
АВ := 1 While exploring trisection, I found something else actually worth exploring. Ап entirely 
Given. different way to think of an angle. An angle is takes the so called Pythagorean down to 
Y — 20 its elements, and it is wholly independent of any particular angle. 
102606A Х:-9 
Descriptions. Unit - 1.00000 
X XY - 0.45000 
AN:- 2 АК.- АВ AF:-AB КМ:-_/АМ? + АК? X - 9.00000 
Y Y - 20.00000 
АМ.2.АВ АВ = 1.00000 
FG := τ... FG - 0.820729 AN - 0.45000 
d FG - 0.82073 
AB.F " 
= GH = 0.748441 GO = GH- AN ле ο 
KN AJ = 0.74844 
ΑΝ ЕС AH = 0.66320 
AC = 1.33611 
GO -AB ` = 
CN:= — AC: СМ+АМ АС- 1.336111 αμ 


AJ: GH CJ:- AC- AJ 


y AC. AJ-1 


Definitions. 


Circles are to each other as their radii. 


x 
AN- --ο АК-1-0 АЕ-1-0 


2.X 


СЕ:- CJ ΟΕ = 0.58767 


X 
-- = 0.45000 
Y 


X 
AN: = 0.00000 


π-ΑΒΖ = 3.14159 
1-AC? = 5.60835 
n-AJ? = 1.75981 


Ү(һ-АС2)(л.А)2)-(л-АВ2) = 0.0 


0000 


2.х2 y? x? y? x? 
FH-——— -0 АН- = CN 
х?+ү x^.Y 2-Х-Ү 
x -v)?.(x« v)? (x -v)?.(x« v)? 
το o ον с το το 
2.Χ.Υ.(Χ +Y?) 2.х.у.(х +Y?) 





т АВ? = 3.141593 


т АС? = 5.608349 


т AJ? = 1.759806 


тА AC? - s. AB2 = 0 


Unit. 
AB:- 1 
Given. 


102606B Ү:- 20 


Descriptions. X:-9 


x 
AC := ν ВС:- AB - AC 





2 
B 
BH - E (Pythagoras Revisited) BH = 0.15125 
2-AB 
Вр := 2ΒΗ AD:-AB-BD FG:= BD 


y AB. BD- ВС = O 


Definitions. 
Y-X 2 

= =. X-Y 

AC-—-0 BC ΞΟ απ і 0 
2.Y 

(x - v)? X.(2.Y - X) 

BD - 2--0 AD- = = 0 
Y Y 

x-y? 

FG- =0 


Angles and Area Plate B 


Unit = 1.00000 
XY = 0.45000 
X = 9.00000 

Y = 20.00000 
AB = 1.00000 
AC = 0.45000 
AD = 0.69750 
BC = 0.55000 
BD = 0.30250 
BH = 0.15125 


дАв-вр-вс = 0.00000 
/Вр-Вс = 0.00000 
Area сі = 99.02532 cm? 
Area со = 29.95516 cm? 
Area c3 = 9.06144 cm? 


J (Area с1)-(Агеа сз)-(Агеа c2) = 0.00000 cm? 


S 2 Going around іп а circle 
Unit. 


Given. 


i ? 
ΝῚ = 3.12208 ΑΡ: What is the tanget to AD from С: 


N 

1 Although по опе in their right 
mind would do this for a circle, it 
is essential as an introduction to 


N5:- 5.31813 AC: 


I 
2 
N 


110706 Sketchbook A 


Descriptions. finding the inverse ellilpse for any 
external point to it. 


AE := AC 


2 2 AE 
DE :=-/ AE -AD AF := 2. 














AE -AF AC 
AG := AH := AG AI:= — 
AD 2 
AI-AC 
AJ := AJ-N,-0 
AH 
2 2 
CJ := 4 AC^- AJ“ CJ = 4.305244 
Definitions. 
АЕ — Nə = 0 
N 
2 
DE- |Һ,2-М,2-0 ΑΕ--5-0 
2 1 2 
2 2 
№ № № 
_-—— -ϱ πώς оо зад 
2-3] 2-3] 2 


2 


There аге, as one can notice, а great deal of work 
left for some future time to do, this was one of 
them. These sketches are usually only complete to 
show what the finished project is aiming at, or to 


Really? Is this as far as you got on this project? 
2008-0611 


AB - 10.63083 cm 
AC - 5.31542 cm 
AD Ξ 2.12617 cm 
BD = 8.50467 cm 
DE = 4.25233 cm 
FG = 6.37850 cm 


HJ Ξ 6.37850 cm 
НМ - 4.46495 cm 
FK - 6.59112 cm 
FN - 6.59112 cm 
GM - 4.03972 cm 
GN = 4.03972 cm 


indicate the need for parsing to construct many 245 "==. АВ = 1.00000 HM = 0.42000 
individual projects. 

| АС = 0.50000 ЕК = 0.62000 
AD -0.20000 ΕΝ = 0.62000 
BD = 0.80000 GM = 0.38000 
ΡΕ = 0.40000 GN = 0.38000 
FG - 0.60000 


1 
Aa - 0.00000 








X 
AD-—— - 0.00000 
2.Y 
2.Y-X 
BD- - 0.00000 
Unit - 1.00000 2.Y 
XY - 0.40000 DE πα to) 0.00000 
X - 8.00000  2Y ed 
Y - 20.00000 T 
FG-— = 0.00000 
Y 
_ | W.(Y-X 
XY - 0.70000 нм, .00000 
W - 14.00000 YZ 
Е 2.W .Y-2.W .X)+X.Z 
Z = 20.00000 рк. МАМЫ, 0000 
2.72 
(2-W-Y-2-W-X)+X-Z 
FN-—— —— - 0.00000 
2.Y.Z 
(2-W.X-2.W .Y-X.Z)+2.Y.Z 
M- —— —— — — — — = 0.00000 
2.Y.Z 





(2-W-X-2.W-Y-X-Z)+2-Y-Z 
ат 


= 0.00000 
2.Ү2 


Unit. ΑΒ. - 1 
Given. Х:= 8 М := 14 
У:= 20 7:-20 


110806 
Descriptions. 
AB X 
AC := "a AD := 2.Y BD := AB- AD DE - \/ AD. BD 


HJ.W 





FG - AB-2.AD HJ:- FG HM:= ЕК = HM + AD 


FN:= ЕК СМ:-АВ-ЕК СМ:- GM 


Definitions. 
1 x 2.Y-X 
АС---0 АП----0 BD- —— = 
2 2.Y 2.Y 
y X- (2. Y — X) Y-X Y-X 
DE- ----------------ϱ0 FG- ——-0 HJ- ——-0 
2.Y Y Y 
W.(Y — X) 2.W.Y-2.W.X-XZ 
HM - ---------- = 0 ΕΚ — ————————— = 0 
Y.Z 2-Ү.2 
2.W.Y-2.W.X-XZ 
FN- — — "N= 
2-Ү.2 
2М/.Х-2/-Ү-Х.27-2.Ү.2 
GM - ———————————— = 


2.Y.Z 


Unit - 1.00000 
XY - 0.40000 
X - 8.00000 

Y - 20.00000 


XY - 0.70000 
W - 14.00000 
Z - 20.00000 





AB - 10.63083 cm 
AC - 5.31542 cm 
AD Ξ 2.12617 cm 
BD Ξ 8.50467 cm 
DE - 4.25233 cm 
FG = 6.37850 cm 


AB = 1.00000 
AC Ξ 0.50000 
AD - 0.20000 
BD - 0.80000 
DE - 0.40000 
FG - 0.60000 


BD- 


GN 


x 
ΑΡ----- 
2-Y 


2-Y-X 





E JX(2.Y-X) 


2Υ 

Y-X 

FG- — 
Y 


W-(Y-X) 


(2-W-Y-2-W-X)+X-Z 


HJ = 6.37850 cm 
HM = 4.46495 cm 
FK = 6.59112 cm 
FN = 6.59112 cm 
GM = 4.03972 cm 
GN = 4.03972 cm 


HM = 0.42000 
FK = 0.62000 
FN = 0.62000 
GM = 0.38000 
GN = 0.38000 


1 
ACC - 0.00000 


- 0.00000 


- 0.00000 


- 0.00000 


- 0.00000 


- 0.00000 


- 0.00000 
2Υ.7 
(2-W-Y-2.W-X)+X-Z 
-----------------ο.οοοοο 
2.YZ 
(2-W-X-2-W-Y-X.Z)+2-Y-Z 
eM- ———————————— = 0.00000 
2Υ.7 
(2-W-X-2.W.Y-XZ)*2.Y Z 
-—— nT = o.ooooo 


2.Ү2 


The Delian Quest 2007 


John Clark 





N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. 

DF:- 1 

Given. 

М1 = .49 АІ = Ny 














060807A 
Descriptions. 
DF 
AF := Eu AN:-AI AD:= AF 
2 2 AI.DF 
FI - \/ АЕ” ΑΙ΄ ΡΕ - 
КІ 
DE? 
DH = — ӘН:= DH 
DF 
GN := AD (ΑΝ + GH + DH) 
Definitions. 
1 1 2 
— – АЕ – 0 >-/1%4-М| -Е = 0 
2 2 
Ny м? 
2 -DE = O 4 —DH-O 








Unit. 
Given. 
N4 - 3.38667 
060807B Nə :- 2.05199 
Descriptions. N3 ; 3.57039 
N4 -- .94919 
HI := \/ (AB + AI) (АВ - AI) 
CD.HI 
GI = TE AG := AI? + сі? 
Definitions. 
— ^ NR: ИА 
Να 


2 2 2 2 2 2 





Equation for ап Ellipse 


АВ := Ny 
AI := Nə 
CE := Ns 
CD:- N4 





Unit. Twin Cresent Ellipse 

Given. 
The blue circle is always tangent to both and its center is always on the ellipse, 
Therefore, it always resides in a cresant and, it switches between inclusion and 
exclusion at the intersection of all three for each of the other circles. This 








061307 as ñ : 
means that it is aways excluded from an area included in the other two. 

Descriptions. 
Definitions. 

Unit = 1.00000 у ГТА зазнав Unit = 1.00000 у A CUB xcu 

ХҮ = 0.30000  —-*1 = 1.60000 = 1.60000 — T = 7.10719 cm? ХУ = 0.30000  -7-*1- 1.60000 = 1.60000  — — = 6.95837 cm? 

Y AB AB? Y AB AB? 
X - 6.00000 X - 6.00000 
Y - 20.00000 Y - 20.00000 














AC+BC 2.X 
- E x - 0.00000 


AC+BC 2Х 
-{ —+1 } = 0.00000 
AB Y 


J AB 





In this ellipse, the foci, A and B, are the first thing drawn. Then one establishes a ratio with the unit. This affords one with a simple equation for the radii 
from the foci without even having to write it us, the arithmetic reveals the all. The ellipse is produced by the center of the circle CD. This is probably one of 
the simplest equations for an ellipse. One effectively has an ellipse produced by conjugate cresants by a circle always tangent to both. The figure might start 
you thinking about an alternate perspective to cosmology. 


Unit 

АВ = 1 

Given 

X:= 7 Z:= 12 
062007A W-20 Υ- 19 
Descriptions. 


x 
АС:- 2:AB ВС := АВ ВХ = BC АХ := АВ + ВХ 





2 
Б2:- ВС., AZ:=AB+BZ Е2- ЛАЗ (АС - AZ) 





EZ Bc? 
GZ := ВХ. —— BJ := — BK := 2.ВЈ 
BC 2.BZ 
2 2 
KZ:- ΕΚ BZ СК:--/ GZ“ ΚΖ 
Definitions. 
x W-X 
AC-2-0 BC-1 ВХ---0 - - 0 
W 
Z Ү--2 4/(Ү-2)-(Ү--2) 
BZ-—-0 AZ- ——-0 Е27->->-----:---0 
Y Y Y 
X../ (Y — Z) -(Y+Z) Y 
ΩΖ.--------------------0 BJ - — =0 ВК---0 
W.Y 2.7 
У-7).(У +2 
κα 1-21 +7) ο 


Y.Z 





с /(Ұ-2)(Ұ>2)(ч2.ү2-ұ2.22,х2.22) 
W-Y-Z 


=0 


Tangent from Major Axis 





Unit = 1.00000 ZY = 0.63158 
XW = 0.35000 Z = 12.00000 
X = 7.00000 Y = 19.00000 
W = 20.00000 М 
Y-Z)(Y+Z 
GOD kz - 0.00000 
Y ZZ 
X-J(Y-Z)(Y-*Z) 
--------------С7 = 0.00000 
W.Y 
Y-Z)-(Y+Z)-((W 2-Y2-W 2.Z2)+X2.Z2 
LED) РР 


Unit. 
АВ:-1 Tangent from Major Axis 
Given. 
NJ = 39368 ΑΙ :- Ny 
Descriptions: N5:- 1.25170 | AD:- No 


062007B B 
--2У 


Ар 
АУ:- E From 080193 
AB .,/ (2- AJ - AB) (2: AJ + АВ) 
ЕК = —— nm — 
2.AJ 
2 2 AI. EK 
АК := -/ АВ?” – EK DK := ΑΡ - AK FK := 





AB 


DF-4 DK2+FK2 АСс-./АВ2- АІ? AH:- AG НК-АН-АК 
2 2 2 2 
GK:- AG- AK. FG - J| FK? «GK FM:-FG FH - HK^-.FK 





HK.HM 
HM = FH - FM HO = FH Ἢ GH = 2.AH GO = GH - HO 
FK.HM GO DK 
MO := --------- —— - — = 
FH MO FK 
Definitions. 


Nə 


№: -ЕК = 0 





Unit. Tangent from Minor Axis 
АВ:- 1 R 
Given. 
X := 20 Z:- 10 
062007C W:-6 Ү:-4 
Descriptions. 
X Z 
ВЕ:= АВ ВХ:= — АХ: АВ + ВХ BZ:= = G 
W VY дә ЗИ; ХЇЇ = . 
XZ := BX - BZ CD := 2.BX ΟΕ - XZ 
BE.BX 
DF:- CD-CF FG:=.,/CF-DF BN:- ———- 
2.FG 
FG 
BP:-2.BN FH:= BE-— MP: BP-FH 
BX | "T | 
| ВР — | "pee wi we EN. 
ВК = BZ мир рв.- /вр2 + вв | 


| Unit - 1.00000 
Definitions. | XW = 3.33333 

















x йек X = 20.00000 ZY - 2.50000 
BE-1-0 BX-—-0 — =O BZ-—-0O W - 6.00000 Z - 10.00000 
W Y Y = 4.00000 
X. Y-W.Z X X. Y-W.Z 
χα; — “o ο .2--ο cF 1 
W.Y W W.Y 
W.Z«X Y МОМ ЗХ У (ХУ - W.Z) "cO Р 
πω eo 0 2 
W.Y W.Y 
XY 
waxy QXYWI, = 0.00000 
X. Y X Y ( : А E «У - á 
ооо — =o ВР - О хау / X2. y2-W 2.22 
2./(W.Z+X.Y).(X.Y - W-Z) ,/(W-Z+X-Y)-(X-Y_W-Z) Br = 0.00000 
W2.Z../(W-Z+X-Y)-(X-Y-W-Z) 
2 „2 за ο ЕЕ ΡΕ =0.00000 
ән У У 200,0 м, wil wrrsaraz 77? 
ο х.ү./х2.ү2 -w?.z? 
х2.ү.,/х2.ү2 2.22 хү-/(ч4.22- ұ2.х2.22,х4 ү2) 
BR- =0 PR - ————— 20 








W?.z /(W.Z«X-Y) (X-Y- W-Z) w?.z /(W.Z«X-Y) (X Y - W-Z) 


0620070 
Descriptions. 


Unit. 
AB:- 1 
Given. 


М1:- .406356  AI-N; 


Мо = .60804  AD:- No 


Ар Al .,/(2-Ad — All -(2-AJ + AI) 2 2 
АЈ := — LLL  AK:- Ar = РК 


PK := 


DK := AD-AK ЕК- 


АН := AG HR:= АН + ЕК 


2.AJ 


РК.АВ 
DF: 4 DK? + FK? АС-./АВ2- АІ? 





GR- AG- FK FG-4AK^«GR) FM--FG 


2 2 HR.HM 
FH := 4 HR” ΑΚ HM := FH - FM HO :- "X GH := 2.AH 
ΑΚ.ΗΜ СО ΕΚ 
GO := СН - HO MO := --------- = == = 
ЕН МО DK 
Definitions. 
м - FK = 0 
No 


Major := №: 
М 
2 


Tangent from Minor Axis 
Е 20 
. 2 


ja 
жат! 
/ 
ff 





Unit. 

АВ - 1 

Given. 

Νι:- «64776 АС := Ny 


к No :- .5444 EJ:= М, 


Descriptions. 


AJ:-4 AB- AC? FI-(AB-EJ)-AB | DE -- | AJ? - (AB- EJ)? 





„| DE? (DE + AB)-(-DE + AB) 
АМ: ^^ DN:= АВ-АМ GJ:= EJ- DN 


GJ.2.DE 
HI:- FI- DN GL := ————— 
GJ + HI 


л,-,/сі2;о/2 IL: /Η «Ην (JL+IL)-2.AB = 0 


HL « 2.DE- GL 


Definitions: 


2 
AJ- || 1-Мі7)-0  FI-(2-N53)-O pg [[2.ν, ν.2 N.2]- 0 
2- № 1 
ΝΑΙ N47-2.N5«1]- AN- 0 к12%М,2-2.М,-1-Мы%1|-НІ-0 
Е аса а о 
1 к12;:М,2-2.8,:1|-рМ-0 М N,7+N,7-2-N,+1-1-GJ=0 
Е δα TL а η 8 ΗΓ απ 








2 2 2 2 


| 2 2 
ΝΙ + №2 -2-М2-1 


2 2 2 2 
ка -4.№М2+2.Мо +2.(М2- 1). Мі +№М2“-2.М2+1+2 


| 2 2 
М1 + №2 -2-М2-1 


—-GL = 0 








Found on the Internet 


Found the construction, now I explore it with Algebra. 











2 2 2 2 





—HL=0 





2 2 
ΝΙ + №2 -2-М2-1 





-JL-O 





2 2 2 2 
ка -4-М2%2-М2 -2.(N5- 1) [м -М27-2.М2-1-2 


| 2 2 
М1 + №2 -2-М2-1 


АВ - 3.95817 ст 
АС - 2.56393 cm 
EJ = 2.15482 cm 
JL - 1.68103 cm 
IL - 6.23530 cm 


Q (2 Found on the Internet 








Unit. Writeup A and its figure were rather a bit bad and awkward. 
AB:- 1 
Given. 
W := 20 Y := 20 
062407B X:= 13 Ζ- 8 
Descriptions. : E 
x Ζ | 
АХ := — ΑΖ := — BX:- AB- АХ АС:=2.АВ - u M. | 
W Y uii ж | 
BH = ВХ  CZ:- AC- AZ  MZ- /ΑΖ.07Ζ | | 

MZ AB BN | | 
GZ := ВХ. —— BZ := АВ- AZ ΒΝ := — BE := AB. — 

AB 2 BZ FINEM же ЕРКЕ ee ККЕ 
ΒΟ:-2.ΒΕ OZ- BO-BZ СО:-:/022:с22 
Definitions. ц ц Д  Д ыыы жаға | κο ο are 

X Z W-X | ` ` | 

АХ – т = 0 А2-:,-9 вх -9 АС-2-0 Unit - 1.00000 | 

xw = 0.65000 ZY = 0.40000 | 

2 < 8.00000 

X = 13.00000 | 

W Хх 2-Ү-2 Ζ.(2Υ- Z = | 

η δρ 2-25-20 м νΖΘΥ-2) ο b м -20.00000 Y= 20:00000 | 

W Y Y `. | | 

` W-X)../Z-(2-Y- | 

ΗΕ әтір = 0.00000 . ) 

(“-хХ)-/2-:(2.Ү-2) Y-Z 1 wy | 

αΖ--------------0ϱ в2-----0 BN---0 ασ. і | 

W.Y Y 2 —` ος = 0.00000 | 
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Unit. 
AB:- 1 
Given. 
Х:-8 Ү:- 20 
062407С W :- 20 2-9 
Descriptions. 
x Ζ 
АХ--- AZ:=— CZ:=./AZ-(2AB- А2) 
W Y 
cz? 
BX := AB- AX BZ := AB- AZ ΕΖ:- ву 


ΟΖ 2 2 
DZ:- ВХ. —— DF:-4/FZ + DZ 


AB 


Definitions. 
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W Y 
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BX-——— =0 BZ--——-0 FZ-——————=0 
W Y У (У -Z) 
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Found on the Internet 


Found the construction, now I explore it with Algebra. 


The raw construction was found on the internet. I added the structures required for writing 
it up in my usual algebraic method. 
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Unit - 1.00000 ZY = 0.45000 


XW = 0.40000 Z = 9.00000 
X = 8.00000 Υ = 20.00000 


W = 20.00000 


Z.(2-Y-Z) 
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W.Y 


-FZ - 0.00000 


-DZ - 0.00000 





Z-(2-¥-Z)-(¥2-W 2+ (4-X-Y-Z-2-X-Y2-2-X-Z?).W+ X?-(Y-Z)?) 


-DF = 0.00000 
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My Name is John. 





Hello. My name is John and I am going to explain how to multiply and 
divide a line by a line in Geometry. Now, if you are going to ask me if I 
am a geometer, I have to reply by myth. Explanation by myth is one the 
ancient Greek's methods of teaching by discourse. 


Once upon a time, God created man; They created him male and 
female, in the image of God. Or one can say, male and female created 
They him, which is rather awkward, but it does have that ancient New 
England flair to it. At any rate, once upon a time is not this time. It came 
to pass as men multiplied on the earth that men started to work for a 
living and not being god's themselves needed a way to designate each 
other and so individuals, which are not, by definition man started calling 
each other by their craft. That is where we got Mr. Smith and Mr. Clark, 
etc. A vestige of this remains today. Not being man, we tend to think of 
each other by an assigned craft. I work in a factory, but my name is 
Clark. The conflict of course is why I spend the entirety of my wages in 
therapy. 


Now this works to my advantage. I have learned that individuals 
caling themselves geometers (I am personally hoping for the day I 
become part of man) cannot multiply and divide a line by a line. So, I 
guess one could say, that a geometer is someone who cannot do the 
math, which is really a sign for some serious expenditure on therapy— 
and, if those in mind—field knew what they were doing, the outlay would 
be advantageous. Too bad they cannot define a man. Now a non- 
Euclidean Geometer is someone who not only cannot do the math, they 
demand, as part of their initiation rights, that one will never be able to do 
the math. So, in due respect to non-Euclidean Geometers, please stop 
reading and go back to your scribbling—and contradicting yourself. 
Doing geometry inside of or on the outside of a tennis ball, or a Frisbee, 
makes me think that one has spent way to many days on the court, 
spiking one's tea, and certainly missing the ball. 


Now, if your like me, a factory worker, and someone were to give you 
two lines and say, 


Hey, you (He is hairy and has a club). Here are two lines, show me how 
to multiply one by the other, and after that, show me how to divide one 
by the other. 


I would look at the man, think for a moment and draw a blank. What the 
heck does he mean? Then I would say, I am sorry, but I don't understand 


what you mean. Тһе man would leave off and I would go get another cup 
of coffee. 


If I were a bit strange, I would consult Euclid's Elements and find to 
my dismay, the chap could do the math, but seems to have left this off 
for some reason, probably because it was too easy (so who don't lie for a 
friend?). Now, I happen to have іп my possession a number of 
unpublished manuscripts which does have the answer in them and they 
are full of doing the math. I acquired them from the God's (and for those 
of you interested, the Delian Problem does have a solution—and it has 
something to do with Plato under extending himself). If it should be 
discovered that I am stealing a bit of fire, and giving it to man, please 
don't tell where you got it from. I have learned from first hand 
experience, you don't want to mess with Them—they be giants—really, 
really, big giants. 


Now I am not going to explain this exactly as it was explained to me, 
as I have a poor memory. Please bear with me. 


If I were given two lines, and asked to compare them, I would look at 
them and say; 





well, AB is shorter than CE. I mean, what can you do with two lines 
anyway. Reminds me of when I was a kid asking my mother what could I 
do with seven cents, realizing early on I was three cents short of a dime. 
If I were Euclid I would subtract one from the other and find that CE — 
AB Ξ CD, or if you're a top down programmer, CE — AB - DE. If I move 
CE off a ways, 








I would say that CE — АВ- CD, or DE which ever you choose. Non- 
Euclidean Geometers, like Einstein, claim that this equality, this 
simultaneity, is not true and that at some point of moving AB and CE 
apart, as if it were part of the equation, does mysterious things to these 
segments. It amounts to a thief's logic—moving CE off sufficiently will 
make AB infinitely greater than CE ‘cause we exact a kind of tribute on it 
and subtract that tribute as we go. It amounts to constructing a square 
say, of 25 square inches or so, and claiming if we repeat it enough, well, 
it just plain disappears—we wore it out. While on the other hand, there 
are those who claim that if I assert a point an infinite number of times, I 
can create a line. You know, like waving a knife in the air an infinite 
number of times an making a salad. This is the kind of mentality that 
makes credit card lenders rich. As I said, non-Euclidean Geometers are 
really crooked bankers in disguise—or really lousy cooks. A basic fact of 
abstraction, when you really know that a boundary is not the difference 
(a point is that which has not part), a form is in fact absolute, you know 
you can never attribute difference to that form, the form is applied as a 
boundary to any given difference—material. The cut is not the cutted! 
Wow, that was trashy! 


Now if I had AB, and wanted to construct CE from it. 
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I could transfer one segment at a time 
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using parallel lines, but this is not multiplication, it is multiple 
processes, or simply addition. Parallel lines gives us the ability to do 
multiple additions, which is again not multiplication. One sign of that is 
that we have to assert each unit point in constructing CE. We have to 
assert each unit point just to do the parallels. Duh! 


One of the things our ancient quibbling buddies, the Greeks, did tell 
us is that in order to multiply and divide, we have to have a unit. This is 
just part of plain simple Arithmetic. And they also said that when dealing 
with numbers in multiplication and division we were dealing with square 
and oblong (rectangular) numbers. Keep these ideas in mind. A square, 
an oblong, and a unit. Euclid drew a number of them. We will have need 
of them. For the moment let us learn what they did say about ratio, 


which we will also need. Now, if in constructing CE, we stayed up too 
late;— 
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апа made а mistake іп drawing—or were simply dyslexic; 





we would discover the ratio. As AB is to CD, so AF is to DF. And by 
George—(if you remember, he too was a hairy fellow and curious), One 
learns how to take any multiple and divide another segment of any 
length by the same multiple. From multiple addition, we have a kind of 
multiple division, but it is not division, it is still just a plain ratio, of 
anther segment. 





Now, ав АВ is to СН, so to DE is to HI, etc., etc. This is all fine апа 
good, but, we still have not really learned how to multiply and divide. 
That is because these ratio's work regardless of the notion of unit, or 
square. Unless you are a crooked banker or a non-Euclidean Geometer, 
or a bad cook, this relationship is always true. There is one, and only 
one, difference between two points. 


We are building our ideas up, one standard at a time. Intellectually, we 
fail, at the point we cannot abstract and use a standard—or what Plato 
called form because a boundary is not a difference and by definition (not 
a difference) always true. The divergence of language itself, starts with 
the inability to establish a standard even for a name. Many linguists call 
it the “growth” of language when meaning changes, but then they are 
non-Euclidean Geometers at heart also. What do they say of а 
government that has got its constitution saying exactly the opposite of 
what is written? If you want to reduce them to rubble, ask them outright, 
Why can one word be or not be predicated of another? Or again, if 
definition is conventional, and meaning can never be conventional, what 
in the heck does meaning have to do with definition? or even language? 
They will either get a funny look on their face mumbling to themselves, 
or start babbling non-sense to you. I have some books by the gods on 
that topic also. It is really simple, . . . but not here, not now. 


Multiplication and division rely on a standard in unit. So lets add that 
and see where we go. 


nit 


At the outset the figure is very shy and unassuming. If you saw it 
laying in the street, you would hardly be pressed to pick it up. We have 
placed our segments the difference of our chosen unit apart, and we do 
have a square. No offence to Descartes who tried to find what I am doing, 
we don't have a number line, but a lined number. First time I ever seen a 
studious use of cross hairs actually miss the target. 


It don't look like much, but it can not only multiply and divide, one 
can use it to do much in the way of exponential manipulation as well. Let 
us take a closer look as to what the figure tells us. 





(Area АВАС) (Area IJKA) 
(Area ЛАРС) (Area KGLC) 
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This is how we perform multiplication. Given AC as our unit, AB x CD 
- AH. In order to see this using the Arithmetic Grammar system, We 
divide AC by AC and get 1, our Unit. We then divide AB by AC which 
gives AB in terms of our unit. We then divide CE by AC and acquire that 
in units, and again for AH. We will find that by using the notion of Unit, 
Square and Oblong Numbers, which is incorporated in the idea of ratio, 
we can Multiply. And we can do what no binary calculator will ever do, 
we do it exactly. What about division? 


D 
B 
Unit 
Fe 
Q 
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N 
(Area MANO) (Area ABAC) 
(Area ONCP) (Area AADC) 
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Wouldn't you know it, there is а triplicate ratio in the figure! Right 
under our pencil. Didn't Euclid write that it was the hardest thing to do 
in geometry? Well, I have never taken geometry in school and set out to 
comprehend the triplicate ratio, guess I got somewhere. Going through 
our steps as before, we find that AB + CD = AQ. Each of these steps is 
proven individually in Euclid. I suspect he was like Plato and wanted to 
see if his readers were smart enough to add and subtract ideas. And 
again, no binary computer will ever be up to Geometry, as Geometry is 
exact. 


One can do a whole lot with this figure, through various projections. 
One can do a lot in the way of exponential manipulation. Try that with 
cross hairs! Some of the methods one will find in those unpublished 
books I was talking about. I don't know how long the gods will let me 
work on them, in fact, if it were not for Them, I would have been killed 
over thirty years ago. Imagine that, I am a walking contradiction, a living 
dead man. At any rate, I hope you have fun playing with the figure. 


Now this is not the place to show the solution to the Delian Problem. 
My god, if one is just learning the simple four, by adding multiplication 
and division to our list of addition and subtraction, it may be too difficult 
realize a revolution in Euclidean Geometry based upon a standard long 
ago recognized but left unemployed—just like these. I will put the idea in 
the Geometer's Sketchpad file. 


I hope I have made it clear that through multiple addition and 
subtraction, one leads into the understanding of ratio, just like Euclid 
did, but it is still a step away from multiplication and division. Those 
depend upon a respect for, and understanding of a standard in 
definition. We learn to add, and subtract. These teach us ratio—it is part 
of them. We learn about the units which is taught by them also. This 
then leads to multiplication and division and our primary four are thus 
established. 


I do have some food for thought though. Using the facts of conventions 
in language, can you count the ways non-Euclidean geometries commit 
self-referential errors in simple logic? Apparently not, they are popular. 
Maybe it has something to do with linguist waving their knife in the air 
constructing sentences. What is prediction? Maybe I will read it to you 
sometime. The solution was once written on a Temple “Know Thyself.” I 
will say this, as a sense system, the human mind is suppose to abstract 
form and create things with it. To deny form as the foundation for 
thought is simply a sign of dysfunction. I know, look at me. 


Multiplication 
And Division 
of Lines 


1. An unit is that by virtue of which each of the things that exist is called one. 
Euclid's Elements 


The Basic figures in this little thing are 
written up in my work Threee Pieces of 
Paper, or The Delian Quest. This is not 
a formal presentation, is a presentation 
of craft basics. 


John Clark 
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Printed via import to MS Word. 


Following the Yellow Brick Road 


In Ancient Geometry, one calls the 
X Green Square Numbers, and one calls 
the yellow Oblong Numbers. Today we 
just do swatches. 
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Introduction 


Maybe I am too dogmatic, but I think one should have geometry teach 
one something of basic math. One should be able to add, subtract, 
multiply and divide with lines. These can provide proofs and 
constructible. 


The figures can be modified in various ways to produce various 
results. I present a few here. The main figure is composed of the notion 
of common unit, and that multiplication and division works with square 
numbers, which is distinct from squaring a number. The square thus 
constructed provides the properties needed for multiplication and 
division. 


I once read, in an Algebra book, that exponential notation had nothing 
to do with Geometry, that it was a pure mental abstract. What am I, 
then, to do with all the figures I have come up with that display the 
principles? 


I would also like to see how the four basic operations of Math hold up 
in "non-Euclidean" Geometries. In fact, as part of their presentation, I 
think the four basic operations of mathematics should be a requirement. 
Perhaps by teaching the remaining two in geometry, something about 
reality and standards of thought will be learned. 


The material in this little flyer is not new to me, it is part of four works 
I am currently engaged in, The Delian Quest, which is essentially 
completed, it needs some lipstick and a dress, Three Pieces of Paper, 
Eloi, and something with a puny Latin name. 


Oh, and no, I have never studied geometry in an institution-I have 
never seen ideas survive in an institution. I have and probably will be 
again, be institutionalized at my own request. 
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The computational speed by straight edge апа compass outdoes long 
hand by factors. The computational accuracy exceeds that of any binary 
computer. The understanding as to what numbers mean cannot be 
outdone. Yet, instead of improving Euclid, they made a mess of it. 


What led me to this solution was not Euclid, it was my own geometry 
play-especially doing the formula's and solution to a power line In order 
to solve for the power line, I actually had to know how to divide a square 
by a line. That coupled with the feeling that one should know the basic 
mathematical operations in geometry, as a starter made me break down 
and simply do it. 


Geometry is still undefined. It is undefined because, as we know, a set 
can be constructed in only two ways, by enumeration and by definition. 
By saying that Euclidean Geometry only uses two tools, the straight edge 
and compass, we have enumerated its set. To define it, one would have to 
say, Geometry is that language by which we speak where there is one, 
and only one difference between two points. 


This change not only defines Euclidean Geometry, but we find that it 
has been short changed for a long time. A straight edge does indeed give 
us one and only one difference between two points, and so does a 
compass, these are the unit and universe of discourse in the subject. 
However, there is yet one more tool, that tool that gives us every ratio in- 
between the unit and the universe, the ellipes. There is indeed one and 
only one difference between the two points called the foci of an ellipse. 


If one can accept that, one can then understand my solution to the 
Delian Problem. A figure that gives one every aspect of an ellipse and one 
simply has to lay it down. Accepting that definition also takes something 
that is implied in Euclidean Geometry and makes it explicit, the ability to 
add, to do the math. 


I hope you have fun. 


The Delian Quest 2008 


John Clark 
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Unit. 
BE = 1 
Given. 


N,:- 3.86292 АВ- № 





052108 № - .74482 BD:=N 
ΜΗΝ 2 2 
escriptions. 
2 nns вр? 
AD :- / АВ“ + BD DG:- —— 
AD 
AB-BD 
ВН := BE BG := 
AD 


GH := 4 BH - BG АС := AD + GH - DG 


Definitions. 





ав? BE? + BD? .BE? _ AB?.BD? + AB? 
/ AB? + Bp? 


2 2 2 2 2 
АС – —— 0 


J 2 2 
М1 + Кә 


-АС-0 





Unit. 
Given. 


N4 = 8.17825 ΑΒ:- М] 
Мо = 2.36240 BC := М; 





052208 
Ng = .36912 

Descriptions. 
Νι = 8.17825 

Ар = NI -М№  DE:- AD.N4 AE:= AD- DE 5 1 D 
Ns = 0.36912 

2 2 AB.BC X = 1.48192 
BE:-AB-AE АС = үАВ”+ВС” BH= — тело 
2 
BC 2 2 
BG:= BE CH: τς  GH.-.BG'-BH' ЕН := GH | 


AF = AC+FH-CH_ АЕ = 11.753331 
Definitions. 
Ар-(81-М2|-0 БЕ-(81-МҺ2)-8ҙ-0 


АЕ-|(8з-1)(82-81)|-0 ΒΡΒ.(Ν2:ΝΙ Мз- Νο їз) =0 


2 2 Мі Мо 
AC- /Ν1΄1Νο΄-0ο  BH-——— — — -0 
N1? +N” 
1 7732 
Na” 
BG-(N4*N,-N3-N9.N3)-O СН--------0 


2 2 
ΝΙ + №2 





2 2 2 2 2 2 4 


| 2 2 
М1 + Кә 





ΑΕ — 


J 2 2 
ΝΙ *N5 


2 2 2 2 2 2 2 4 


Мі - 8.17825 
Νο = 2.36240 
Мз = 0.36912 
X = 1.48192 
Y = 4.01471 


Given AB, BC and AE asa 
portion of AD, what is AF? 





AF = 11.75336 








FH - 


-0 


2 2 2 2 2 2 4 


| 2 2 
М1 + Кә 


= 0 


Unit. 
Given. 
М1 = 1.40187 AB = М1 


Мо := 2.31398 АС:= ΝΟ 





060208A 
N3 = 1.13348 CD := N3 
For a straight line ellipse and three givens. 
a: AB, AC, CD 

Descriptions. 
DE:-AB CE:= || DE*- cp? 

DE ΑΟ 
DF := BG := DF ΑΒ 

CE 
Definitions. 
No 

BG - N, | ——————. -1|=0 


2 2 
М1 -N3 








«8249 
2.31398 


1.13348 


Unit. 
Given. 
М1 = 
No = 
060208B Να - 
Descriptions. 
AB:=./CD*+CE* DE- АВ 
DE -AC 
DF := BG := DF - AB 
CE 
Definitions. 
| 2 2 
ВС---------------0 


Ny 


CE = М1 
АС = Nə 
CD = N3 


For a straight line ellipse and three givens. 


b: CE, AC, CD. 





Unit. 
Given. 
М1 Ξ 1.40187 AB := М1 
060208C Nə := 2.31398 AC := Nə 
N3 := .8249 СЕ := Να 


For a straight line ellipse and three givens. 





Descriptions. 
c: AB, AC, CE 
DE.AC 200 SS SR R RR QRR R R R SR RNR R n. ..,.,..,. 

DE:= АВ DF- : id 

CE Е. | 
BG := DF ΑΒ | 
Definitions. | | 

м1 (Ма - Να) 

BG - — x — = 0 


Να 





Unit. 
Given. 


D "m Procrastinated Write up for 060308 
escriptions. 


Definitions. Angles are expressible as an elliptical progression, and they show very arithmetic properties to one another. 















Area ADIJ - 0.72457 cm? 

Area AJNO = 2.62150 cm? 
Area AOPF - 4.96625 cm? 
Area AFMB - 6.86318 cm? 
Area AKBL - 7.58775 cm? 


Area AKBL - 7.58775 cm? 
Area AFMB - 6.86318 cm? 
Area AOPF - 4.96625 cm? 
Area AJNO - 2.62150 cm? 
Area ADIJ = 0.72457 cm? 


га AKBL)-((Area AFMB)*(Area ADIJ)) = 0.00000 cm? 
Area 909 = 1.30441 cm à AKBL)-((Area AOPF)+(Area AJNO)) = 0.00000 cm? 


Area OEF = 3.4149 { (Area ©CD)+(Area ©EF) = 3.77551 cm? 
(Area (90.7) Агеа ОВО) = 3.77551 cm? 


Area ФА5 = 3.77551 cm? 


Unit. 
Given. Parcing project for 061308a 


See about writing up a proof of the figure using the fact that from the center of the two roots, 
point E, a simple construct will produce the intersection B for the figure. And chect to see how 
the point E moves during Gemini roots. 


Descriptions. 
Definitions. 





Unit. 


Given. Parcing project for 061308b 


Looking at mass in eliptical motions from a different point of view 
Descriptions. 


Definitions. 





How you understand the ellipes determines how you think an object moving in that orbit ought to be comprehended and written up as a law of nature, however. 
ponder this fact. The velocity of D is a constant; it determines the velocity of A, the object you can see orbiting say the sun. However, the velocity of A exhibits 
the same characteristics of a planet or asteroid, slingshot effect and all. The velocity is still due to the constant velocity of D. The current understanding of 
planitary interaction is not correct. 


The Delian Quest 2010 
John Clark 
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Unit. 
Given. 
On angle trisection. 
061110 
Descriptions. : : à š š 
есы ена Parcing project. There is а whole series of plates here, write them ир. 
Definitions. 
ШЕ 
І 
о" | 
| 6-- 
І І 
І | 
U + mZABC = 55.69074° 
АО = 3.19617 cm ) | 
| i | = ο 
CO - 4.52006 cm | | m /АВС = 61.40582° TUNE mZIBK - 18.56358 
BO - 2.26003 cm E | ' m «ОВЕ = 20.46861 ° B: 3.00000 
m Rr ---------- ο т./АВС m/IBK 
= di | \ 5 od. Ξ 3.00000 
HO - 0.70753 cm М | \ 1 m ОВЕ 
во / EE жр | 
— = \ І * 
HO 3.13427 | pt | i E BH = 2.77283 cm 
| | Д : | ` | BG = 1.96069 cm 
LM - 0.31325 cm ' qp uA LOO | — 
| Шы : | M. essa ssh sss so ee 
MO = 1.37995 cm nd | % М М | | 5 B 5 — = 1.41421 
! νε, I 
KM = 2.88292 cm .-------------- фе ὁ ө-ө----4 
i οι. H 11. ‘A 
JK = 8.96201 cm L ών р 2 = 1.41421 
КР = 1.98389 ст .. ' ; 
І pai ! 
І val 
— к. TIS 


The Delian Quest 2011 
John Clark 
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παπί 


Percentages, ratio's, proportions, currency conversion, number conversion, etc. Let us say we have а zillion and 


020511 one items we which to tanslate from one system of measure to another. How can we do all of the items at one 
and the same time? Well, if you are a non-Euclidean Geometer, you cannot, you are screwed. In fact, if you аге а 
Descriptions. non-Euclidean Geometer, you are claiming that a unit differs from itself and are way too stupid to realize an 


obvios fact. So, no, I am not entrusting anything to them. And since they are supported by, if not every 
educational institution, then almost every-one, I had to drop out of school at an early age. The explicit and the 
tacit admission of their doctrines by our social structure even made me a social outcast. I say, they can argue 
with the foundation of their own psychology, Language. 


Therefore, I do not believe that what is needed is a write-up 
demonstrating proportion, again. Maybe I was just entertaining a 
rant. 


What do you think the sentence, As A is to B, so too, C is to D, 
means? And if you claim that is is not true, citing the mentally lame 
as authorities for that claim, why is it you prefer a moron over 
countless examples in your daily life? 


Why do you suffer your religious leaders, your political leaders, your 


teachers and your schools to teach the lies? ти 


АВ = 0.18650 


It is not because you are mentally functional. АП of ту ranting сап 29 10.72378 
never change the fact that man is still being made, that his mind is τ 
still incapable of doing simple operations. DF - 5.91633 cm 


DE - 0.55170 cm 
Therefore, in order to put something constructive here, I will put a DF. ураза 
digitalization of The Science of Absolute Space, a title which is DE у 
wholly indicative of someone who is illiterate. AC DF 
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THE SCIENCE ABSOLUTE OF SPACE 


Independent of the Truth or Falsity of Euclid's Axiom XI 
(which can never be decided a priori). 
JOHN BOLYAI 
TRANSLATED FROM THE LATIN 


BY DR. GEORGE BRUCE HALSTED 
PRESIDENT OF THE TEXAS ACADEMY OF SCIENCE 


FOURTH EDITION. 
VOLUME THREE OF THE NEOMONIC SERIES 
PUBLISHED AT 


THE NEOMON 
2407 Guadalupe Street 
AUSTIN, TEXAS, 
U. S. A. 1896 


TRANSLATOR'S INTRODUCTION. 


The immortal Elements of Euclid was already in dim antiquity a classic, regarded as 
absolutely perfect, valid without restriction. 


Elementary geometry was for two thousand years as stationary, as fixed, as peculiarly Greek, 
as the Parthenon. On this foundation pure science rose in Archimedes, in Apollonius, in Pappus; 
struggled in Theon, in Hypatia; declined in Proclus; fell into the long decadence of the Dark 
Ages. 

The book that monkish Europe could no longer understand was then taught in Arabic by 
Saracen and Moor in the Universities of Bagdad and Cordova. 


To bring the light, after weary, stupid centuries, to western Christendom, an Englishman, 
Adelhard of Bath, journeys, to learn Arabic, through Asia Minor, through Egypt, back to Spain. 
Disguised as a Mohammedan student, he got into Cordova about 1120, obtained a Moorish copy 
of Euclid's Elements, and made a translation from the Arabic into Latin. 


іу TRANSLATOR'S INTRODUCTION 


The first printed edition of Euclid, published in Venice in 1482, was a Latin version from the 
Arabic. The translation into Latin from the Greek, made by Zamberti from a MS. of Theon's 
revision, was first published at Venice in 1505. 


Twenty - eight years later appeared the editio princeps in Greek, published at Basle in 1533 
by John Hervagius, edited by Simon Grynaeus. This was for a century and three-quarters the 
only printed Greek text of all the books, and from it the first English translation (1570) was made 
by “Henricus Billingsley,” afterward Sir Henry Billingsley, Lord Mayor of London in 1591. 


And even today, 1895, in the vast system of examinations carried out by the British 
Government, by Oxford, and by Cambridge, no proof of a theorem in geometry will be accepted 
which infringes Euclid's sequence of propositions. 


Nor is the work unworthy of this extraordinary immortality. 


Says Clifford : “This book has been for nearly twenty-two centuries the encouragement and 
guide of that scientific thought which is one thing with the progress of man from a worse to a 
better state. 


TRANSLATORS INTRODUCTION. у 


“Тһе encouragement; for it contained a body of knowledge that was really known and could 
be relied on. 


“Тһе guide; for the aim of every student of every subject was to bring his knowledge of that 
subject into a form as perfect as that which geometry had attained." 


But Euclid stated his assumptions with the most painstaking candor, and would have smiled at 
the suggestion that he claimed for his conclusions any other truth than perfect deduction from 
assumed hypotheses. In favor of the external reality or truth of those assumptions he said no 
word. 


Among Euclid's assumptions is one differing from the others in prolixity, whose place 
fluctuates in the manuscripts. 


Peyrard, on the authority of the Vatican MS., puts it among the postulates, and it is often 
called the parallel-postulate. Heiberg, whose edition of the text is the latest and best (Leipzig, 
1883-1888), gives it as the fifth postulate. 


James Williamson, who published the closest translation of Euclid we have in English, 
indicating, by the use of italics, the words not in the original, gives this assumption as eleventh 
among the Common Notions. 


vi TRANSLATOR’ S INTRODUCPTION. 
Bolyai speaks of it as Euclid's Axiom XI. Todhunter has it as twelfth of the Axioms. 
Clavius (1574) gives it as Axiom 13. 
The Harpur Euclid separates it by forty-eight pages from the other axioms. 


It is not used in the first twenty-eight propositions of Euclid. Moreover, when at length used, 
it appears as the inverse of a proposition already demonstrated, the seventeenth, and is only 
needed to prove the inverse of another proposition already demonstrated, the twenty-seventh. 


Now the great Lambert expressly says that Proklus demanded a proof of this assumption 
because when inverted it is demonstrable. 


ΑΙ this suggested, at Europe's renaissance, not a doubt of the necessary external reality and 
exact applicability of the assumption, but the possibility of deducing it from the other 
assumptions and the twenty-eight propositions already proved by Euclid without it. 


Euclid demonstrated things more axiomatic by far. He proves what every dog knows, that any 
two sides of a triangle are together greater than the third. 


Yet after he has finished his demonstration, that straight lines making with a transversal equal 
alternate angles are parallel, in order to 


TRANSLATOR’ S INTRODUCTION. vii 


prove the inverse, that parallels cut by a transversal make equal alternate angles, he brings in the 
unwieldy assumption thus translated by Williamson (Oxford, 1781) : 


“11. And if a straight line meeting two straight lines make those angles which are inward and 
upon the same side of it less than two right angles, the two straight lines being produced 
indefinitely will meet each other on the side where the angles are less than two right angles." 


Ав Staeckel says, “it requires a certain courage to declare such a requirement, alongside the 
other exceedingly simple assumptions and postulates." But was courage likely to fail the man 
who, asked by King Ptolemy if there were no shorter road in things geometric than through his 
Elements? answered, *To geometry there is no special way for kings!" 


In the brilliant new light given by Bolyai and Lobachevski we now see that Euclid understood 
the crucial character of the question of parallels. 


There are now for us no better proofs of the depth and systematic coherence of Euclid's 
masterpiece than the very things which, their cause unappreciated, seemed the most noticeable 
blots on his work. 


viii TRANSLATOR'S INTRODUCUION. 


Sir Henry Savile, in his Praelectiones on Euclid, Oxford, 1621, p. 140, says : “Тп pulcherrimo 
Geometriae corpore duo sunt naevi, duae labes . . . " etc., and these two blemishes аге the theory 
of parallels and the doctrine of proportion; the very points in the Elements which now arouse our 
wondering admiration. But down to our very nineteenth century an ever renewing stream of 
mathematicians tried to wash away the first of these supposed stains from the most beauteous 
body of Geometry. 


The year 1799 finds two extraordinary young men striving thus 
“То gild refined gold, to paint the lily, 
To cast a perfume o'er the violet." 


At the end of that year Gauss from Braunschweig writes to Bolyai Farkas in Klausenburg 
(Kolozsvár) as follows : [Abhandlungen der Koeniglichen Gesellschaft der Wissenschaften zu 
Goettingen, Bd. 22, 1877.] 


“I very much regret, that I did not make use of our former proximity, to find out more about 
your investigations in regard to the first grounds of geometry; I should certainly thereby have 
spared myself much vain labor, and would have become more restful than any one, such 
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as І, can be, so long as on such a subject there yet remains so much to be wished for. 


In my own world thereon I myself have advanced far (though my other wholly heterogeneous 
employments leave me little time therefore) but the way, which I have hit upon, leads not so 
much to the goal, which one wishes, as much more to making doubtful the truth of geometry. 


Indeed I have core upon much, which with most no doubt would pass for a proof, but which 
in my eyes proves as good as nothing. 


For example, if one could prove, that a rectilineal triangle is possible, whose content may be 
greater, than any given surface, then I am in condition, to prove with perfect rigor all geometry. 


Most would indeed let that pass as an axiom; I not; it might well be possible, that, how far 
apart soever one took the three vertices of the triangle in space, yet the content was always under 
a given limit. 


I have more such theorems, but in none do I find anything satisfying." 


From this letter we clearly see that in 1799 Gauss was still trying to prove that Euclid's is the 
only non-contradictory system of geometry, 
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and that it is the system regnant in the external space of our physical experience. 
The first is false; the second can never be proven. 


Before another quarter of a century, Bolyai János, then unborn, had created another possible 
universe; and, strangely enough, though nothing renders it impossible that the space of our 
physical experience may, this very year, be satisfactorily shown to belong to Bolyai János , yet 
the same is not true for Euclid. 


To decide our space is Bolyai's, one need only show a single rectilineal triangle whose angle- 
sum measures less than a straight angle. And this could be shown to exist by imperfect 
measurements, such as human measurements must always be. For example, if our instruments 
for angular measurement could be brought to measure an angle to within one millionth of a 
second, then if the lack were as great as two millionths of a second, we could make certain its 
existence. 


But to prove Euclid's system, we must show that a triangle's angle-sum is exactly a straight 
angle, which nothing human can ever do. 


However this is anticipating, for in 1799 it seems that the mind of the elder Bolyai, Bolyai 
Farkas, was in precisely the same state as 
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that of his friend Gauss. Both were intensely trying to prove what now we know is 
indemonstrable. And perhaps Bolyai got nearer than Gauss to the unattainable. In his “Kurzer 
Grundriss eines Versuchs,” etc., р. 46, we read : "Коеппіеп jede 3 Punkte, die nicht in einer 
Geraden sind, in eine Sphaere fallen, so waere das Eucl. Ax. XI. bewiesen." Frischauf calls this 
“das anschaulichste Axiom.” But in his Autobiography written in Magyar, of which my Life of 
Bolyai contains the first translation ever made, Bolyai Farkas says : “Yet I could not become 
satisfied with my different treatments of the question of parallels, which was ascribable to the 
long discontinuance of my studies, or more probably it was due to myself that I drove this 
problem to the point which robbed my rest, deprived me of tranquillity." 


It is well-nigh certain that Euclid tried his own calm, immortal genius, and the genius of his 
race for perfection, against this self-same question. If so, the benign intellectual pride of the 
founder of the mathematical school of the greatest of universities, Alexandria, would not let the 
question cloak itself in the obscurities of the infinitely great or the infinitely small. He would say 
to himself : *Can I prove 
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this plain, straightforward, simple theorem : “those straights which are produced indefinitely 
from less than two right angles meet." [This is the form which occurs in the Greek of Eu. I. 29.] 


Let us not underestimate the subtle power of that old Greek mind. We can produce no Venus 
of Milo. Euclid's own treatment of proportion is found as flawless in the chapter which Stolz 
devotes to it in 1885 as when through Newton it first gave us our present continuous number- 
system. 


But what fortune had this genius in the fight with its self-chosen simple theorem? Was it 
found to be deducible from all the definitions, and the nine “Common Notions,” and the five 
other Postulates of the immortal Elements? Not so. But meantime Euclid went ahead without it 
through twenty-eight propositions, more than half his first book. But at last came the practical 
pinch, then as now the triangle's angle-sum. 


He gets it by his twenty-ninth theorem : “А straight falling upon two parallel straights makes 
the alternate angles equal." 


But for the proof of this he needs that recalcitrant proposition which has how long been 
keeping him awake nights and waking 
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him up mornings? Now at last, true man of science, he acknowledges it indemonstrable by 
spreading it in all its ugly length among his postulates. 


Since Schiaparelli has restored the astronomical system of Eudoxus, and Hultsch has 
published the writings of Autolycus, we see that Euclid knew surface-spherics, was familiar with 
triangles whose angle-sum is more than a straight angle. Did he ever think to carry out for 
himself the beautiful system of geometry which comes from the contradiction of his 
indemonstrable postulate; which exists if there be straights produced indefinitely from less than 
two right angles yet nowhere meeting; which is real if the triangle's angle-sum is less than a 
straight angle? 


Of how naturally the three systems of geometry flow from just exactly the attempt we suppose 
Euclid to have made, the attempt to demonstrate his postulate fifth, we have a most romantic 
example in the work of the Italian priest, Saccheri, who died the twenty-fifth of October, 1733. 
He studied Euclid in the edition of Clavius, where the fifth postulate is given as Axiom 13. 
Saccheri says it should not be called an axiom, but ought to be demonstrated. He tries this 
seemingly simple 
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task; but his work swells to a quarto book of 101 pages. 


Had he not been overawed by a conviction of the absolute necessity of Euclid's system, he 
might have anticipated Bolyai János, who ninety years later not only discovered the new world 
of mathematics but appreciated the transcendent import of his discovery. 


Hitherto what was known of the Bolyais came wholly from the published works of the father 
Bolyai Farkas, and from a brief article by Architect Fr. Schmidt of Budapest *Aus dem Leben 
zweier ungarischer Mathematiker, Johann und Wolfgang Bolyai von Bolya." Grunert's Archiv, 
Bd. 48, 1868, p. 217. 


In two communications sent me in September and October 1895, Herr Schmidt has very 
kindly and graciously put at my disposal the results of his subsequent researches, which I will 
here reproduce. But meantime I have from entirely another source come most unexpectedly into 
possession of original documents so extensive, so precious that I have determined to issue them 
in a separate volume devoted wholly to the life of the Bolyais; but these are not used in the 
sketch here given. 


Bolyai Farkas was born February 9th, 1775, at Bolya, in that part of Transylvania 
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(Erdély) called Székelyfóld. He studied first at Enyed, afterward at Klausenburg (Kolozsvár), 
then went with Baron Simon Kemény to Jena and afterward to Goettingen. Here he met Gauss, 
then in his 19th year, and the two formed a friendship which lasted for life. 


The letters of Gauss to his friend were sent by Bolyai in 1855 to Professor Sartorius von 
Walterhausen, then working on his biography of Gauss. Everyone who met Bolyai felt that he 
was a profound thinker and a beautiful character. 


Benzenberg said in a letter written in 1801 that Bolyai was one of the most extraordinary men 
he had ever known. 


He returned home in 1799, and in January, 1804, was made professor of mathematics in the 
Reformed College of Maros-Vásárhely. Here for 47 years of active teaching he had for scholars 
nearly all the professors and nobility of the next generation in Erdély. 


Sylvester has said that mathematics is poesy. 
Bolyai's first published works were dramas. 
His first published book on mathematics was an arithmetic : 


Az arithmetica eleje. 8vo. i- xvi, 1-162 pp. The copy in the library of the Reformed College is 
enriched with notes by Bolyai János . 
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Next followed his chief work, to which he constantly refers in his later writings. It is in Latin, 
two volumes, 8vo, with title as - follows : 


TENTAMEN | JUVENTUTEM STUDIOSAM IN ELEMENTA MATHESEOS PURAE, 
ELEMENTARIS AC | SUBLIMIORIS, METHODO INTUITIVA, EVIDENTIA— | QUE HUIC 
PROPRIA, INTRODUCENDI. | 


CUM APPENDICE TRIPLICI. | Auctore Professore Matheseos et Physices Chemiaeque | 
Publ. Ordinario. | Tomus Primus. | Maros Vasarhelyini. 1832. | Typis Collegii Reformatorum per 
JOSEPHUM, et | SIMEONEM KALI de felsó Vist. | At the back of the title : Imprimatur. | M. 
Vasarhelyini Die | 12 Octobris, 1829. | Paulus Horvath m. p. | Abbas, Parochus et Censor | 
Librorum. 


Tomus Secundus. | Maros Vasarhelyini. 1833. 

The first volume contains : 

Preface of two pages : Lectori salutem. 

A folio table : Explicatio signorumn. 

Index rerum (І-ХХХП). Errata (ХХХПІ-ХХХУП). 

Pro tyronibus prima vice legentibus notanda sequentia (XXXVIII-LII). 
Errores (LIII-LXVIT). 
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Scholion (LXVII - LXXIV). 


Pluriium errorum haud animadversorum numerous minuitur (LXXV-LXXVI). Recensio рег 
auctorem ipsum facta (LXXVII-LXXVIIT). 


Errores recentius detecti (L X X V—XCVIII). 
Now comes the body of the text (pages 1—502). 


Then, with special paging, and a new title page, comes the immortal Appendix, here given in 
English. 


Professors Staeckel and Engel make a mistake in their “Parallellinien” in supposing that this 
Appendix is referred to in the title of * Tentamen." On page 241 they quote this title, including 
the words “Cum appendice triplici," and say : “Іп dem dritten Anhange, der nur 28 Seiten 
umfasst, hat Johann Bolyai seine neue Geometrie entwickelt." 


It is not a third Appendix, nor is it referred to at all in the words “Cum appendice triplici." 


These words, as explained in a prospectus in the Magyar language, issued by Bolyai Farkas, 
asking for subscribers, referred to a real triple Appendix, which appears, as it 
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should, at the end of the book Tomus Secundus, pp. 265 - 322. 


The now world renowned Appendix by Bolyai János was an afterthought of the father, who 
prompted the son not “to occupy himself with the theory of parallels," as Staeckel says, but to 
translate from the German into Latin a condensation of his treatise, of which the principles were 
discovered and properly appreciated in 1823, and which was given in writing to Johann Walter 
von Eckwehr in 1825. 


The father, without waiting for Vol. IL, inserted this Latin translation, with separate paging (1 
- 26), as an Appendix to his Vol. I, where, counting a page for the title and a page "Explicatio 
signorum," it has twenty-six numbered pages, followed by two unnumbered pages of Errata. 


The treatise itself, therefore, contains only twenty-four pages—the most extraordinary two 
dozen pages in the whole history of thought! Milton received but a paltry £5 for his Paradise 
Lost; but it was at least plus £5. 


Bolyai Janos, as we learn from Vol. II, p. 384, of “Tentamen,” contributed for the 
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printing of his eternal twenty-six pages, 104 florins 50 kreuzers. 


That this Appendix was finished considerably before the Vol. I, which it follows, is seen from 
the references in the text, breathing a just admiration for the Appendix and the genius of its 
author. 


Thus the father says, p. 452 : Elegans est conceptus similium, quem J. B. Appendicis Auctor 
dedit. Again, p. 489 : Appendicis Actor, rem acumine singulari aggressus, Geometriam pro omni 
casu absolute veram posuit; quamvis e magna mole, tantum summe necessaria, in Appendice 
hujus tomi exhibuerit, multis (ut tetraedri resolutione generali, pluribusque aliis disquisitionibus 
elegantibus) brevitatis studio omissis. 


And the volume ends as follows, p. 502 : Nec operae pretium est plura referre; quum res tota 
exaltiori contemplationis puncto, in ima penetranti oculo, tractetur in Appendice sequente, a 
quovis fideli veritatis purae alumno diagna legi. 


The father gives a brief resumé of the results of his own determined, life-long, desperate 
efforts to do that at which Saccheri, J. H. Lambert, Gauss also had failed, to establish Euclid’ 
theory of parallels a priori. 
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He says, p. 490 : “Tentamina idcirco quae olim feceram, breviter exponenda veniunt; ne 
saltem alius quis operam eandem perdat" He anticipates J. Delboeuf's "Prolégoménes 
philosophiques de la géométrie et solution des postulats," with the full consciousness in addition 
that it is not the solution,—that the final solution has crowned not his own intense efforts, but the 
genius of his son. 


This son's Appendix which makes all preceding space only a special case, only a species 
under a genus, and so requiring a descriptive adjective, Euclidean, this wonderful production of 
pure genius, this strange Hungarian flower, was saved for the world after more than thirty-five 
years of oblivion, by the rare erudition of Professor Richard Baltzer of Dresden, afterward 
professor in the University of Giessen. He it was who first did justice publicly to the works of 
Lobachevski and Bolyai. 


Incited by Baltzer, in 1866 J. Hoüel issued a French translation of Lobachevski's Theory of 
Parallels, and in a note to his Preface says : *M. Richard Baltzer, dans la seconde édition de ses 
excellents Elenents de Geometrie, a, le premier, introduit ces notions exactes à la place qu'elles 
doivent occuper," Honor to 
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Baltzer! But alas! father and son were already in their graves! 


Fr. Schmidt in the article cited (1868) says : “It was nearly forty years before these profound 
views were rescued from oblivion, and Dr. R. Baltzer, of Dresden, has acquired imperishable 
titles to the gratitude of all friends of science as the first to draw attention to the works of Bolyai, 
in the second edition of his excellent Elemente der Mathematik (1866—67). Following the steps 
of Baltzer, Professor Hoüel, of Bordeaux, in a brochure entitled, Essai critique sur les principes 
fondamentaux de la Géométrie élémentaire, has given extracts from Bolyai's book, which will 
help in securing for these new ideas the justice they merit.” 


The father refers to the son's Appendix again in a subsequent book, Urtan elemei kezdóknek 
[Elements of the science of space for beginners] (1850 — 51), pp. 48. In the College are preserved 
three sets of figures for this book, two by the author and one by his grandson, a son of János. 


The last work of Bolyai Farkas; the only one composed in German, is entitled, 
Kurzer Grundriss eines Versuchs 


I. Die Arithmetik, durch zvekmássig konstruirte 


xxii TRANSLATOR’ S INTRODUCTION. 


Begriffe, von eingebildeten und unendlich-kleinen Gróssen gereinigt, anschaulich und logisch- 
streng darzustellen. 


II. In der Geometrie, die Begriffe der geraden Linie, der Ebene, des Winkels allgemein, der 
winkellosen Formen, und der Krummen, der verschiedenen Arten der Gleichheit u. d. gl. nicht 
nur scharf zu bestimmen; sondern auch ihr Seyn im Raume zu beweisen : und da die Frage, ob 
zwey von der dritten geschnittene Geraden, wenn die summe der inneren Winkel nicht — 2R, sich 
schneiden oder nicht? neimand auf der Erde ohne ein Axiom (wie Euklid das XI) aufzustellen, 
beantworten wird; die davon unabhängige Geometrie abzusondern; und eine auf die Ja— 
Antwort, andere auf das Nein so zu bauen, das die Formeln der letzten, auf ein Wink auch in der 
ersten gültig seyen. 


Nach ein lateinischen Werke von 1829, M. Vásérhely, und eben daselbst gedruckten 
ungrischen. 


Maros Vásárhely 1851. 8vo. pp. 88. 


In this book he says, referring to his son's Appendix : “Some copies of the work published 
here were sent at that time to Vienna, to Berlin, to Goettingen . . . . From Goettingen the giant of 
mathematics, who from 
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his pinnacle embraces in the same view the stars and the abysses, wrote that he was surprised to 
see accomplished what he had begun, only to leave it behind in his papers." 


This refers to 1832. The only other record that Gauss ever mentioned the book is a letter from 
Gerling, written October 31st, 1851, to Wolfgang Boylai, on receipt of a copy of “Kurzer 
Grundriss." Gerling, a scholar of Gauss, had been from 1817 Professor of Astronomy at 
Marburg. He writes : “I do not mention my earlier occupation with the theory of parallels, for 
already in the year 1810-1812 with Gauss, as earlier 1809 with J. F. Pfaff I had learned to 
perceive how all previous attempts to prove the Euclidean axiom had miscarried. I had then also 
obtained preliminary knowledge of your works, and so, when I first [1820] had to print 
something of my view thereon, I wrote it exactly as it yet stands to read on page 187 of the latest 
edition. 


**We had about this time [1819] here a law professor, Schweikart, who was formerly in 
Charkov, and had attained to similar ideas, since without help of the Euclidean axiom he 
developed in its beginnings a geometry which he called Astralgeometry. What he communicated 
to me thereon I sent to Gauss, who 
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then informed me how much farther already had been attained on this way, and later also 
expressed himself about the great acquisition, which is offered to the few expert judges in the 
Appendix to your book." 


The “latest edition" mentioned appeared in 1851, and the passage referred to is : “This proof 
[of the parallel-axiom] has been sought in manifold ways by acute mathematicians, but yet until 
now not found with complete sufficiency. So long as it fails, the theorem, as all founded on it, 
remains a hypothesis, whose validity for our life indeed is sufficiently proven by experience, 
whose general, necessary exactness, however, could be doubted without absurdity.” 


Alas! that this feeble utterance should have seemed sufficient for more than thirty years to the 
associate of Gauss and Schweikart, the latter certainly one of the independent discoverers of the 
non-Euclidean geometry. But then, since neither of these sufficiently realized the transcendent 
importance of the matter to publish any of their thoughts on the subject, a more adequate 
conception of the issues at stake could scarcely be expected of the scholar and colleague. How 
different with Bolyai János and Lobachévski, who claimed 
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at once, unflinchingly, that their discovery marked an epoch in human thought so momentous as 
to be unsurpassed by anything recorded in the history of philosophy or of science, demonstrating 
as had never been proven before the supremacy of pure reason at the very moment of 
overthrowing what had forever seemed its surest possession, the axioms of geometry. 


On the 9th of March, 1832, Bolyai Farkas was made corresponding member in the 
mathematics section of the Magyar Academy. 


As professor he exercised a powerful influence in his country. 


In his private life he was a type of true originality. He wore roomy black Hungarian pants, a 
white flannel jacket, high boots, and a broad hat like an old-time planter's. The smoke-stained 
wall of his antique domicile was adorned by pictures of his friend Gauss, of Schiller, and of 
Shakespeare, whom he loved to call the child of nature. His violin was his constant solace. 


He died November 20th, 1856. It was his wish that his grave should bear no mark. The 
mother of Bolyai János , née, Arkosi Benkó Zsuzsanna, was beautiful, fascinating, 


ххуі TRANSLATOR’ S INTRODUCTION. 
of extraordinary mental capacity, but always nervous. 


János , a lively, spirited boy, was taught mathematics by his father. His progress was 
marvelous. He required no explanation of theorems propounded, and made his own 
demonstrations for them, always wishing his father to go on. *Like a demon, he always pushed 
me on to tell him more." 


At 12, having passed the six classes of the Latin school, he entered the philosophic- 
curriculum, which he passed in two years with great distinction. 


When about 13, his father, prevented from meeting his classes, sent his son in his stead. The 
students said they liked the lectures of the son better than those of the father. He already played 
exceedingly well on the violin. 


In his fifteenth year he went to Vienna to K. K. Ingenieur-Akademie. 


In August, 1823, he was appointed "souslieutenant" and sent to Temesvár, where he was to 
present himself on the 2nd of September. 


From Temesvár, on November 3rd, 1823, János wrote to his father a letter in Magyar, of 
which a French translation was sent me by Professor Koncz József on February 14th, 
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1895. This will be given in full in my life of Bolyai; but here an extract will suffice : 


““Му Dear and Good Father. “I have so much to write about my new inventions that it is 
impossible for the moment to enter into great details, so I write you only on one-fourth of a 
sheet. I await your answer to my letter of two sheets; and perhaps I would not have written you 
before receiving it, if 1 had not wished to address to you the letter I am writing to the Baroness, 
which letter I pray you to send her. 


“First of all I reply to you in regard to the binominal. 


* k ck ck ck ж ck 


"Now to something else, so far as space permits. I intend to write, as soon as I have put it into 
order, and when possible to publish, a work on parallels. 


“At this moment it is not yet finished, but the way which I have followed promises me with 
certainty the attainment of the goal, if it in general is attainable. It is not yet attained, but I have 
discovered such magnificent things that I am myself astonished at them. 


“It would be damage eternal if they were 
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lost. When you see them, my father, you yourself will acknowledge it. Now I can not say more, 
only so much : that from nothing I have created another wholly new world. All that I have 
hitherto sent you compares to this only as a house of cards to a castle. 


“Р. S.—I dare to judge absolutely and with conviction of these works of my spirit before you, 
my father; I do not fear from you any false interpretation (that certainly I would not merit), 
which signifies that, in certain regards, I consider you as a second self." 


Prom the Bolyai MSS., now the property of the College at Maros-Vásárhely, Fr. Schmidt has 
extracted the following statement by János : 


“First in the year 1823 have I pierced through the problem in its essence, though also 
afterwards completions yet were added. 


“Ἱ communicated in the year 1825 to my former teacher, Herr Johann Walter von Eckwehr 
(later k. k. General) [in the Austrian Army], a written treatise, which is still in his hands. 


“On the prompting of my father I translated my treatise into the Latin language, and 
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it appeared as Appendix to the Tentamen, 1832." 


The profound mathematical ability of Bolyai János showed itself physically not only in his 
handling of the violin, where he was a master, but also of arms, where he was unapproachable. 


It was this skill, combined with his haughty temper, which caused his being retired as Captain 
on June 16th, 1833, though it saved him from the fate of a kindred spirit, the lamented Galois, 
killed in a duel when only 19. Bolyai, when in garrison with cavalry officers, was provoked by 
thirteen of them and accepted all their challenges on condition that he be permitted after each 
duel to play a bit on his violin. He came out victor from his thirteen duels, leaving his thirteen 
adversaries on the square. 


He projected a universal language for speech as we have it for music and for mathematics. 


He left parts of a book entitled : Principia doctrinae novae quantitatum imaginariarum 
perfectae uniceque satisfacientis, aliaeque disquisitiones analyticae et analytico-geometricae 
cardinales gravissimaeque; auctore 
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Johan. Bolyai de eadem, C. R. austriaco castrensium captaneo pensionato. 
Vindobonae vel Maros Vásárhelyini, 1853. 
Bolyai Farkas was a student at Goettingen from 1796 to 1799. 
In 1799 he returned to Kolozsvár, where Bolyai János was born December 18th, 1802. 
He died January 27th, 1860, four years after his father. 


In 1894 a monumental stone was erected on his long-neglected grave in Maros-Vásárhely by 
the Hungarian Mathematico-Physical Society. 


APPENDIX. 


SCIENTIAM SPATII absolute veram exhibens : 
a veritate aut falsitate Axiomatis ХІ Euclidei 
(a priori haud unquam decidenda) 
independentemn. adjecta ad casum falsitatis, 
quadratura circuli 
geometrica. 
Auctore JOHANNE BOLYAI de eadem, Geometrarum 
in Exercitu Caesareo Regio Austriaco 


Castrensium Capitaneo. 


EXPLANATION OF SIGNS. 


The straight AB means the aggregate of all points situated in the same straight line with 
A and B. 

The sect AB means that piece of the straight AB between the points A and B. 

The ray AB means that half of the straight AB which commences at the point A and 
contains the point B. 

The plane ABC means the aggregate of all points situated in the same plane as the three 
points (not in a straight) A, B, C. 

The hemi-plane ABC means that half of the plane ABC which starts from the straight 
AB and contains the point C. 

ABC means the smaller of the pieces into which the plane ABC is parted by the rays 
BA, BC, or the non-reflex angle of which the sides are the rays BA, BC. 

ABCD (the point D being situated within ZABC, and the straights BA, CD not 
intersecting) means the portion of ZABC comprised between ray BA, sect BC, 
ray CD; while BACD designates the portion of the plane ABC comprised 
between the straights AB and CD. 

is the sign of perpendicularity. 

| is the sign of parallelism. 

Z means angle. 

гі. is right angle. 

st.Z is straight angle. 

= 15 the sign of congruence, indicating that two magnitudes are superposable. 

AB II CD means ZCAB - ZACD. 

x Y a means x converges toward the limit a. 

A is triangle. 


Or means the [circumference of the] circle of radius г. 


area ©r means the area of the surface of the circle of radius r. 
[Not Mentioned: n , oo] 
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FIG. 1. 


THE SCIENCE ABSOLUTE OF SPACE. 


81. If the ray AM is not cut by the ray [3] BN, situated in the same plane, 
but is cut by every ray BP comprised in the angle ABN, we will call ray BN 
parallel to ray AM; this is designated by BN | ΑΜ; 


It is evident that there is one such ray BN, and only опе, passing through any 
point B (taken outside of the straight AM), and that the sum of the angles 
BAM, ABN can not exceed a st. Z; for in moving BC around B until BAM + 
ABC - st. Z, somewhere ray BC first does not cut ray AM, and it is then BC || 
AM. It is clear that BN | EM, wherever the point E be taken on the straight 

AM (supposing in all such cases AM > АЕ). 


If while the point C goes away to infinity on ray AM, always CD - CB, we 
will have constantly СОВ = (CBD < NBC); but NBC Y 0; and so also ADB Y 
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$ 2. If BN | АМ, we will have also CN | AM. For take D anywhere іп МАСМ. If C is on ray 
" BN, ray BD cuts ray AM, since BN | AM, and so also ray CD cuts ray 
` AM. But if C is on ray BR take BQ | CD; ВО falls within the /АВМ 

($1), and cuts ray AM; and so also ray CD cuts ray AM. Therefore every ray 

CD (in ACN) cuts, in each case, the ray AM, without CN itself cutting ray 
AM. Therefore always CN | ΑΜ. 


§ 3. (Fig. 2.) If BR and CS and each | АМ, and C is not on the ray BR, 

в then тау BR and ray CS do not intersect. For if ray BR and ray CS had a 

common point D, then (5 2) DR and DS would be each | АМ, and тау DS 

($ 1) would fall on ray DR, and С on the ray BR (contrary to the 
hypothesis). 


Fic. 3, і § 4. If MAN > MAB, we will have for every point B of ray AB, a point 
M C of ray AM, such that BCM = NAM. 





D / For (by § 1) is granted BDM > NAM, and 
Р so that МОР = MAN, and B falls in 
ç 
A| N 


! Fi. 8. 
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NADP. If therefore NAM is carried along AM until ray AN arrives on ray DP, ray AN will 
somewhere have necessarily passed through B, and some BCM = NAM. 


§ 5. If BN | AM, there is on the straight [4] AM a point F such that FM II BN. For by § 1 is 





Εις. 4. 


granted BCM > CBN; and if CE = CB, and so EC II BC; evidently 
BEM < ЕВМ. The point P is moved on EC, the angle BPM always 
being called и, and the angle PBN always v, evidently и is at first less 
than the corresponding v, but afterwards greater. Indeed и increases 
continuously from BEM to ВСМ; since (by ~ 4) there exists no angle > 
BEM and < BCM, to which u does not at some time become equal. 
Likewise v decreases continuously from EBN to CBN. There is 
therefore on EC a point F such that BFM - FBN. 


δ 6. If BN | АМ and E anywhere in the straight АМ, and G in the 
straight BN; then GN || EM and EM || GN. For (by δ 1) BN || EM, 
whence (by $ 2) GN || EM. If moreover FM П BN ($ 5); then MFBN = 
NBFM, and consequently (since BN | FM) also ЕМ | BN, and (by 
what precedes) EM || GN. 
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§ 7. If BN and CP are each | AM, and C not on the straight BN; also BN | CP. For the rays 
BN and CP do not intersect (8 3); but AM, BN and CP either are or are not in the 
| same plane; and in the first case, AM either is or is not within BNCP. 


If AM, BN, CP are coplanar, and AM falls within BNCP; then every ray BQ 
(in NBC) cuts the ray AM in some point D (since BN | АМ); moreover, since 
DM | СР (8 6), the ray DQ will cut the ray СР, and so BN | СР. 


N 





| But if BN and CP are on the same side of АМ; then one of them, for example 

в А С » м ΟΡ, falls between the two other straights BN, АМ : but every ray 

Fia. 5. Е , ВО (іп МВА) cuts the ray AM, and so also the straight ΟΡ. 
o . Therefore BN | CP. 


If the planes MAB, MAC make an angle; then CBN and 
| . ABN have іп common nothing but the ray BN, while the ray 
. AM (in ABN) and the ray BN, and so also NBC and the ray AM 
в C А · have nothing in common. 
xa But hemi-plane BCD, drawn through any ray BD (in NBA), 
cuts the ray AM, since ray 
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BQ cuts ray AM (as BN | АМ). Therefore in revolving the hemi-plane BCD 
around BC until it begins to leave the ray AM, the hemi-plane BCD at last will 
fall upon the hemi-plane BCN. For the same reason this same will fall upon hemi- 
plane BCP. Therefore BN falls in BCP. Moreover, if BR | CP; then (because 
also AM | СР) by like reasoning, BR falls in BAM, and also (since BR | CP) in 
BCP. Therefore the straight BR, being common to the two planes MAB, PCB, of 
course is the straight BN, and hence BN || СВ 

If therefore CP | АМ, and B exterior to the plane САМ; then the intersection 
BN of the planes BAM, BCP is | as well to AM as to CP. 

§ 8. If BN | and II CP (or more briefly BN | II CP), and AM (in NBCP) 
м p bisects L the sect BC; then BN | AM. 
ГЕ For if ray BN cut ray АМ, also -ray CP would cut ray АМ 
at the same point (because MABNB - МАСР), and this would 
be common to the rays BN, CP themselves, 


* Тһе third case being put before the other two, these can be 


\ 

/ | 

if | | 

Ё S demonstrated together with more brevity and elegance, like 
case 2 of ~10. [Author's note.] 
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although BN | СР. But every ray ВО (in CBN) cuts ray СР; and so ray ВО cuts also тау АМ. 
Consequently BN | АМ. 


§ 9. If BN II AM, and МАР 1 MAB, and the Z, which NBD makes with NBA (on that side 
of MABN, where MAP is) is < rt.Z; then MAP and NBD intersect. 


For let ZBAM - rt.Z, and AC 1 BN (whether or not C falls on B), 
and CE L BN (in NBD); by hypothesis ZACE < rt.Z, and AF (L CE) 
will fall in ACE. 


Let ray AP be the intersection of the hemi-planes ABF, AMP (which 
have the point A common); since BAM | ΜΑΡ, ZBAP = ZBAM = 
rt.Z. 


If finally the hemi-plane ABF is placed upon the hemi-plane ABM (A 
and B remaining), ray AP will fall on ray АМ; and since AC L BN, and 
sect AF < sect AC, evidently sect AF will terminate within ray BN, and 
so BF falls in ABN. But in this position, ray BF cuts ray AP (because 
BN | АМ); and so ray АР and ray ВЕ intersect also in the original position; and the point of 
section is common to the hemi-planes MAP and NBD. Therefore the hemi-planes MAP and 
NBD intersect. Hence follows 
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easily that the hemi-planes MAP and NBD intersect if the sum of the interior angles which they 
make with MABN is < st. Z. 


§ 10. If both BN and ΟΡ || I1 AM; also is BN || I1 CP. 


For either MAB and MAC make an angle, or they are 
in a plane. 


If the first; let the hemi-plane ОПЕ bisect | sect AB; 
then DQ | AB, and so DQ | АМ (5 8); likewise 1f hemi- 
plane ERS bisects 1 sect AC, is ER | AM; whence (8 7) 
DQ || ER. 


Hence follows easily (by § 9), the hemi-planes QDF 
and ERS intersect, and have (5 7) their intersection FS | 
DQ, and (оп account of BN | DQ) also FS | BN. 
Moreover (for any point of FS) FB - FA - FC, and the 
straight FS falls in the plane TGF, bisecting L sect BC. But (by ὃ 7) (since FS | BN) also GT | 
BN. In the same way is proved GT | CP. Meanwhile СТ bisects 1 sect BC; and во TGBN = 
ТССР ($ 1), and BN || I1 CP. 


If BN, AM and CP are in a plane, let (falling without this plane) FS | II AM; then (from 





А 
Fie, 10, 
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what precedes) FS || L both to BN and to СР, and so also BN | ДЄР; 


$ 11. Consider the aggregate of the point A, апа a// points of which апу one B is such, that if 
BN | AM, also BN II АМ; call it F; but the intersection of F with any plane containing the sect 
AM call L. 


F has a point, and one only, on any straight | АМ; and evidently L is divided by ray AM into 
two congruent parts. 


Call the ray AM the axis of L. Evidently also, in any plane containing the sect AM, there is 
for the axis ray AM a single L. Call any L of this sort the L of this ray AM (in the plane 
considered, being understood). Evidently by revolving L around AM we describe the F of which 
ray AM is called the axis, and in turn F may be ascribed to the axis ray AM. 


§ 12. If B is anywhere on the L of ray AM, and BN | II AM (8 11); then the L of ray AM and 
the L of ray BN coincide. For suppose, in distinction, L' the L of ray BN. Let C be anywhere in 
L’, and СР | II BN (8 11). Since BN || II AM, so CP | II AM (5 10), and so С also will fall on 
L. And if C is anywhere on L, and CP | II AM; then CP | II BN (5 10); and C also falls оп L' 
($ 11). Thus L апа L’ are the 
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same; and every ray BN is also axis of L, and between all axes of this L, is IT. 


The same is evident in the same way of F. 


§ 13. If BN || AM, and CP | DQ, and ZBAM + ZABN = st.Z; then also ZDCP + ZCDQ = 
st.Z. 
TT Е For let ЕА = EB, and ЕЕМ = DCP (5 4). Since 
“ВАМ + “АВМ = st. Z = ZABN + Z АВС, we 
have ZEBG = ZEAF; and so if also ВС = AF, then 
AEBG = AEAF, ZBEG = «ΑΕΕ and С will fall on 
the ray FE. Moreover СЕМ + ZFGN = st. Z 
(since ZEGB = ZEFA). 


Also GN || FM (§ 6). 


Therefore if MFRS = PCDQ, then RS | GN (8 
7), and R falls within or without the sect FG (unless 
sect CD - sect FG, where the thing now is evident). 








Fic. 11. 


I. In the first case ZFRS is not > (st. Z — ZRFIM = ZFGN), since RS | FM. But as RS | 
GN, also ZFRS is not < «ΕΟΝ; and so ZFRS = «ΕΟΝ. and ZRFM + ZFRS = «ΕΜ + 
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ΖΈΟΝ = st.Z. Therefore also ZDCP + ZCDQ = st. Z. 


II. If R falls without the sect FG; then ZNGR = ZMFR, and let МЕСМ = МОНІ, = LHKO, and 
so on, until FK = FR or begins to be > FR. Then KO | НІ, | ЕМ (87). 


If K falls оп R, then KO falls on RS (8 1); and so ZRFM + ZFRS = ZKFM + ZFKO = 
“КЕМ + ZFGN = st.Z; but if R falls within the sect HK, then (by I) ZRHL + ZKRS = st.Z = 
ZRFM + ZFRS = ZDCP + ZCDQ. 


§ 14. If BN || AM, and СР | DQ, and /ВАМ + ZABN < st.Z; then also ZDCP + ZCDQ < 
st.Z. 


For if ZDCP + ZCDQ were not < st.Z, and so (by 8 1) were = st.Z, then (by § 13) also 
ZBAM + ZABN - st.Z (contra hyp.). 


15. Weighing $8 13 and 14, the System of Geometry resting on the hypothesis of the truth of 
Euclid's Axiom XI is called 2; and the system founded on the contrary hypothesis is S. 


All things which are not expressly said to be in X or in S, it is understood are enunciated 
absolutely, that is are asserted true whether X or S is reality. 
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$16. If AM is the axis of any L; then L, in Σ is a straight 1 AM. 


For suppose BN an axis from any point B of L; in >, ZBAM + ZABN = 
st.Z, and so ZBAM = rt.Z. 


And if C is any point of the straight AB, and CP | АМ; then (by 6 13) СР 
II AM, and so C on L (8 11). 


But in S, no three points A, B, C on L or on F are in a straight. For some 
one of the axes AM, BN, CP (e.g. AM) falls between the two others; and then 
(by $ 14) ВАМ and ZCAM are each < rt. Z. 


$ 17. L in S also is a line, and Ға surface. For (by ὃ 11) any plane L to the 
axis ray AM (through any point of F) cuts F in [the circumference of] a circle, of which the plane 
(by 8 14) is L to no other axis ray BN. If we revolve F about BN, any point of F (by 8 12) will 
remain on Е, and the section of F with a plane not 1 ray BN will describe a surface; and 
whatever be the points A, B taken on it, Е can so be congruent to itself that A falls upon B (by Š 
12); therefore F is a uniform surface. 


p 
| 
| 






B 


n 
Fie, 12. 


16 SCIENCE ABSOLUTE OF SPACE. 
Hence evidently (by $$ 11 and 12) L is a uniform line.* 


$ 18. The intersection with Е of any plane, drawn through a point A of F obliquely to the axis 
AM, is, in S, a circle. 


For take A, B, C, three points of this section, and BN, CP, axes; AMBN and AMCP make an 
angle, for otherwise the plane determined by A, B, C (from § 16) would contain AM, (contra 
hyp.). Therefore the planes bisecting L the sects AB, AC intersect (ἃ 10) in some axis ray FS (of 
Е), and FB = FA = ЕС. 


h Make AH 1 FS, and revolve ҒАН about FS; А will describe 
|. a circle of radius HA, passing, through B and С, and situated 
both in F and in the plane ABC; nor have F and the plane ABC 


anything in common but O HA (8 16). 
It is also evident that in revolving the portion FA of the line 


L (as radius) in F around F, its extremity will describe O HA. 





* Tt is not necessary to restrict the demonstration to the 
system S; since it may easily be so set forth, that it holds 
absolutely for S and for X. 
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5 19. The περα BT to the axis BN of L (falling in the plane of L) is, іп S, N tangent 

to L. For L has in ray BT no point except B (8 14), but if BQ falls in 
. TBN, then the center of the section of the plane through BQ 
‚ perpendicular to TBN with the F of ray BN (5 18) is evidently located 
` on ray BQ; and if sect BQ is a diameter, evidently ray BQ cuts in О the 


N 


: line L of ray BN. 
--- 2 5 20. Any two points of F determine a line L ($$ 11 and 18); and 
S Bu c since (from $$ 16 and 19) L is L to all its axes, every Z of lines L in Е is 
Fic, 14. equal to the Z of the planes drawn through its sides perpendicular to F. 


2]. Two L form lines, ray AP and ray BD, in the same F, making 
» with a third L form AB, a sum of interior angles < 
| М ` N st.Z, intersect. 


| 1 (By Іше AP in F, is to be understood the line L 
| і і drawn through А and P, but by тау AP that half of 
= = | this line beginning at A, in which P falls.) 

Fie. 15. For if AM, BN are axes of F, then the hemi- 


planes AMP, BND intersect (§ 9); and F cuts 
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their intersection (by $$ 7 and 11); and so also ray AP and ray BD intersect. 


From this it 1s evident that Euclid's Axiom XI and all things which are claimed in geometry 
and plane trigonometry hold good absolutely in F, L lines being substituted in place of straights : 
therefore the trigonometric functions are taken here in the same sense as in >; and the circle of 


which the L form radius = г in Е, is 27; and likewise area of Or (in Е) = zr? (by z understanding 
у, © lin F, or the known 3.1415926...) 


$ 22. If ray AB were the L of ray AM, and C on ray AM; and the ZCAB (formed by the 
straight ray AM and the L form line ray AB), carried first along the ray 
AB, then along the ray BA, always forward to infinity : the path CD of 
C will be the line L of CM. 


For let D be any point in line CD (called later L', let DN be | СМ, 
and B the point of L falling on the straight DN. We shall have BN II 
AM, and sect АС = sect BD, and so DN II CM, consequently D in Г". 
But if D in L' and DN | СМ, and B the point of L on the straight DN; 
Fia. 16. we shall have AM II BN and CM II DN, whence manifestly sect BD — 
sect AC, 


M N 
I 





| 
| 
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and D will fall on the path of the point C, and L' and the line CD are the same. Such an L’ is 
designated by L’8 Г. 


§ 23. If the L form line CDF 8 ABE (5 22), and AB = BE, and the rays AM, BN, EP are axes; 
manifestly CD — DF; and if any three points A, B, E are of line AB, and AB - n.CD, we shall 
also have AE = n.CF; and so (manifestly even for AB, AE, DC incommensurable), AB : CD = 
AE : CF, and AB : CD is independent of AB, and completely determined by AC. 


This ratio AB : CD is designated by the capital letter (as X) corresponding to the small letter 
(as X) by which we represent the sect AC. 


$ 24. Whatever be x and у, (823), Y = ху. 
For, опе of the quantities x, у is a multiple of the other (е. g. у of x), or it is not. 
If y = nx, take x = AC = CG = GH = &c., until we get АН = y. 
Moreover, take CD 8 GK 8 HL. 
We have ((§ 23) X = AB: CD- CD: GK = GK: HL; and so 
AB ав, й 








CD 


HL 
y 
or Y = X" = ХХ. 
If х, y are multiples of i, suppose x = mi, and у = ni; (by the preceding) X = I^, У = P, 
consequently 


n y 
Y = Xm = Xx 
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The same is easily extended to the case of the incommensurability of x and y. 


But if q = y — x, manifestly О = Y : X. It is also manifest that in X, for any x, we have X = 1, 
but in S 1s Х> 1, and for any АВ and ABE there is such a CDF 8 AB, that CDF - AB, whence 
AMBN = AMEP, though the first be any multiple of the second; which indeed is singular, but 
evidently does not prove the absurdity of S. 


5 25. In any rectilineal triangle, the circles with radii equal to its sides are as the sines of the 
opposite angles. 


e For take ZABC = rt.Z, and AM 1 BAC, and BN and СР | АМ; 
we shall have CAB 1 AMBN, and so (since СВ 1 AMBN, 
consequently CPBN 1 AMBN. 


5 


Suppose the F of ray CP cuts the straights BN, AM respectively 
in D and E, and the bands CPBN, CPAM, BNAM along the L form 
lines CD, CE, DE. Then (8 20) ZCDE - the angle of NDC, NDE, 
and so = rt.Z; and by like reasoning ZCED = CAB. But (by $ 21) in 
the L line ACDE (supposing always here the radius = 1), 


ЕС: DC =1: sin DEC =: sin CAB. 





Fic. 17. 
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Also (by 8 21) 
ЕС: DC = OEC : ODC (in F) = ОАС: ОВС ($ 18); and so is also 
OAC: ОВС - 1 : sin CAB; 
whence the theorem is evident for any triangle. 


§ 26. In any spherical triangle, the sines of the sides are as the sines of the angles opposite. 


о For take ZABC = rt.Z, and CED L to the radius OA of the sphere. We 
| NC shall have СЕР L АОВ, and (since also BOC 1 BOA), CD L OB. But in 
"es азу Ç the triangles CEO, СОО (by ὃ 25) OEC : ООС : @DC = sin СОН : 1 : sin 
2х COD = sin АС: 1 : sin BC; meanwhile also ($ 25) OEC : ODC = sin 
Pd М, CDE : sin CED. Therefore, sin АС : sin ВС = sin CDE : sin CED; but 


A—a CDE = rt.Z = CBA, and CED = CAB. Consequently 
Fra. 18. 
sin АС: sin BC=1: sin A. 
Spherical trigonometry, lowing from this, is thus established independently of Axiom ХІ. 


$ 27. If AC and BD аге | АВ, and CAB is carried along the straight AB; we shall have, 
designating by CD the path of the point C, 


CD: АВ =sin u : sin v. 
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For take DE 1 CA; in the triangles ADE, ADB (by $ 
25) OED: OAD: OAB = sinu: 1: sin v. 


In revolving BACD about AC, B describes ХАВ, and 


D describes OED; and designate here by sOCD the path 
of the said CD. Moreover, let there be any polygon ВЕС. 


..inscribed in O AB. 





Passing through all the sides BF, FG, &c., planes | to ОАВ we form also a polygonal figure 


of the same number of sides in sO CD, and we may demonstrate, as in $ 23, that CD : AB = DH: 
BF = НК : FG, &c., and so 


DH + HK &c. : BF + FG &c.: = CD: AB. 
If each of the sides BF, ЕС... approaches the limit zero, manifestly 


ВЕ +ЕС +... ҮОАВ апа 


DH + HK +... OED. 


Therefore also OED : ОАВ- CD: AB. But we had OED : OAB = sin и: sin v. Consequently 
CD: АВ = sinu: sin v. 


If AC goes away from BD to infinity, CD : AB, and so also sin u : sin v remains constant; but 
и У rt.Z (81), and if DM | ВМ, у У z; whence CD: АВ = 1: sin 2. 
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The path called CD will be denoted by CD 8 AB. 


$ 28. If BN || ПАМ, and C in ray AM, and AC = x. we shall have ($ 23) 
А 





в X =sin и: sin v. 

Б For if CD and AE are 1 BN, and ВЕ 1 AM; we shall have (as іп $ 27) 

о ОВЕ: ODC = sinu: sin v. 

But evidently BF = АЕ: therefore 

N OEA : OCD = sin и: sin v. 

But in the F form surfaces of AM and CM (cutting AMBN in AB and 


M 
Ето. 20. 


CG) (by § 21) 
OEA : ODC = AB: CG = X. 


Therefore also 

X =sin u: sin у. 
$ 29. If ZBAM - rt.Z, and sect AB = y, and BN | АМ, we shall have in S 
У = cotan и. 


For, if sect AB — sect AC, and CP || АМ (апа 5ο 
ΒΝ | CP), and ZPCD = ZQCD; there is given (519) 
DS 1 ray CD, so that DS | СР, and so (8 1) DT | 
CQ. Moreover, if BE 1 ray DS, then ($ 7) DS | BN, 
and so (8 6) 





Fic. 21. 
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BN || ES, апа (since DT | CG) BQ | ЕТ; consequently (51) ZEBN = ZEBQ. Let ВСЕ be 
an L-line of BN, and FG, DH, CK, EL, L form lines of FT, DT, CQ and ET; evidently (5 22) HG 
= DF = DK = HC; therefore, 


CG = 2СН = 2v. 
Likewise it is evident BG — 2BL = 2z. 
But BC = BG — CG; wherefore y = z — v, and so (824) Y =Z: V. 
Finally (§ 28) 
Z =: sin и, 
and V =: sin (rt.Z — ^ u), 
consequently Y - cotan Ми. 


§ 30. However, it is easy to see (by § 25) that the solution of the problem of Plane 
Trigonometry, in S, requires the expression of the circle in terms of the radius; but this can by 
obtained by the rectification of L. 


Let AB, CM, C'M' be 1 ray AC, and B anywhere in ray AB; we 
shall have (5 25) 


м M 





sinu: sin v = Op: Oy, 
and sin и": sin v' 7 Ор": Oy’; 


inu sin u' 
- ‘Oya я 
sin v sin v 








n and so “Оу” 
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But (by ὃ 27) sin у: sin v'7 cos u : cos u”; 
sin u _ Sinu' 


- Оу-- 
sinu СУ sinu 





consequent] “Оу; or Oy: Фу'= tan u': tan u = tan w : tan у". 
q y У у: Әу 


Moreover, take CN and СМ” | AB, and CD, C’D’ L-form lines L straight АВ; we shall have 
also (521) 


Oy :Oy'7 г: г", and so 
гіт = {ап w : tan и". 


Now let p beginning from A increase to infinity; then w Y 2, and w' Y z', whence also r : r' = 
tan z : tan 27. 


Designate by i the constant 


r : tan z (independent of г); 





whilst y Y 0, 
it 
=! anz y 1, and so 
y y 


= =Y i. From $29, tan z = 1⁄ (Y — Y y; 
an z 


2 ; 
therefore = Yi, 


or (§ 24). DAU 


But we know the limit of this expression (where y Y 0) is. 
і 


nat. log I Therefore 
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і 
паг. Іов ^ and 


I=e=2.7182818..., 
which noted quantity shines forth here also. 
If obviously henceforth i denote that sect of which the I = e, we shall have 
r= itan z. 


But (8 21) Oy = 2лғ; therefore 


y У 
Oy = 2ni tan z = ni (Y - Y !) = ni (3 - E) 





νι P -1 
_ nat. log Y СРО (Буве), 


$ 31. For the trigonometric solution of all right-angled rectilineal triangles (whence the 
resolution of all triangles is easy, in S, three equations suffice : indeed (a, b denoting the sides, c 
the hypothenuse, and а, б the angles opposite the sides) an equation expressing the relation 


Ist, between а, с, а; 
2d, between a, а, f 
3d, between a, b, c; 


of course from these equations emerge three others by elimination. 
From §§ 25 and 30 





1:sina-(C- С’): (А-А sls и. 


(equation for c, a and о). 








SCIENCE ABSOLUTE ОЕ SPACE. 27 
II. From ὃ 27 follows (if 3 М | yN) 
cos a: sin J= 1 : sin u, but from $ 29 


1: зши=и (A+A y 


therefore cos a: sin 2- (A+A )-У (4 te І) 

(equation for а, Вапа a). 
Ш. If aa’ L Bay, and Bf and уу! | αα' ($ 27), and i β'α’γ L aa’; manifestly (as in $ 27), 
Αρ. 


уу! sinu 





= (А-А 7); 


, 


Z v (B+B); 
αα 


апа 2E = % (C + C7); consequently 


и (C+C) = 4(A* AT): 4(B*B or 
ως с = 
сізеі/- Vel Yel): Vel +е1 

(equation for a, b and c). 


If yaó = rt.Z, апа Во L аб 





Ос: Фа=1: sin а, and 
Ос: © (d = fo)=1: cos а, 
and so (denoting by © x’, for any x, the product © x · © x) manifestly 
Φα +0d-Oc’. 
But (by § 27 and П) 
©d=0b.%(A+A_'), consequently 


2 2 2 2 
і неї) ине reet) uet) 
сізеі) = М\еї+е1] -\eitei) t Vel tel 


another equation for a, b and c (the second 
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member of which may be easily reduced to a form symmetric or invariable). 
Finally, from 


сов а 


sin В 


=WA+A7), and 8. и (B +B ^), we get 
(by III) 

(eut) 
cot a cot = Nel +e! 


(equation for о, β, and c.) 


$ 32. It still remains to show briefly the mode of resolving problems in S, which being 
accomplished (through the more obvious examples), finally will be candidly said what this 


theory shows. 


I. Take AB a line in a plane, and y — f(x) its equation in rectangular coordinates, call dz any 
increment of 2, and respectively dx, dy, du the increments of x, of y, and of the area и, 





FIG. 24. 


BH 
corresponding to this dz; take BH 8 CF, and express (from $ 31) Be. by 


а ғ 
means of y, and seek the /imit of zs when dx tends towards the limit 
zero (which is understood where a limit of this sort is sought) : then 


will become known also the limit of s and so tan HBG; and 
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(since HBC manifestly is neither > nor <, and so - rtZ. ), the tangent at B of BG will be 
determined by y. 


П. It can be demonstrated 
42 
=== Υ1 
dy + BH 


з dz А | А 
Hence is found the /imit of < and thence, by Integration, z (expressed In terms of x.) 


And of any line given in the concrete, the equation in S сап be found; e. g., of L. For if ray 
AM be the axis of L; then any ray CB from ray AM cuts L [since (by § 19) any straight from A 
except the straight AM will cut L]; but (if BN is axis) 


X = 1: sin CBN (528), 
and Y = cotan % CBN (6 29), whence 


Y =X +.P° -]. 


y x 2x 
or e! -e! + \/е!-1, 


the equation sought. 


Hence we get 


ay 2 1 
_]) 2. 
г Y xo -1) 2; 


BH : 
and uo : sin CBN - X; and so 


dy oxi 
вн Y Х-1)2; 
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ау” Е 
1+ SYR- 


30 


dz 
τ οὓς 


1 


dz = 
and pH YX (X? — 2 and 
dz 2 2 p. қ й Я 
dox X^ (X^ - 1) 2 whence, by integration, we get (as іп $ 30) 
1 


z=i(X? -1 =icot CBN. 


Ш. Manfestly 
ди , НЕСВН 


ах ах 


which (unless given in у) now first is to be expressed in terms of у; whence we get и by 





integrating. 
If AB = p, AC = q, CD =r, and CABDC = s; we might show (as in П) 


ds ( 1 3) ( а = 
ps r, Which = — '4 p Xe! — e! J, and, integrating, s = % pi Ve! — e! 

This can also be deduced apart from integration. 

For example, the equation of the circle (from § 31, IID, of the straight 


(from $ 31, П), of a conic (by what precedes), being expressed, the 


that 
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areas bounded by these lines could also be expressed. 


We know, that a surface 1, 8 to a plane figure p (at the distance q), is to p in the ratio of the 
second powers of homologous lines, or as 


ы 
Y\el—el zT. 


It is easy to see, moreover, that the calculation of volume, treated in the same manner, 
requires two integrations (since the differential itself here is determined only by integration); and 
before all must be investigated the volume contained between p and 1, and the aggregate of all 
the straights L p and joining the boundaries of p and t. 


We find for the volume of this solid (whether by integration or without it) 
( 2q | 
&рї\е1!—е1 / + У» pq. 
The surfaces of bodies may also be determined in S, as well as the curvatures, the involutes, 
and evolutes of any lines, etc. 


As to curvature; this in S either is the curvature of L, ог is determined either by the radius of a 
circle, or by the distance to a straight from the curve 8 to this straight; since from what precedes, 
it may easily be shown, that in a plane there are no uniform lines other than L-lines, circles and 
curves 8 to a straight. 
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А а О ; А 
IV. For е circle (as in Ш) — m Y O x, whence (by δ 29), integrating, 


x — 
ο $4 


V. For the area CABDC = и (inclosed by ап L form line AB = r, the 8 to this, CD = y, and the 
=K 


sects AC = BD = x) а Y y; and ($ 24) y = геі, and so (integrating) 


| | "T 


= 
σ D If x increases to infinity, then, in S, e! Y 0, and so и Y ri. By the size of 
MABN, in future this limit is understood. 


А в In like manner is found, if p is a figure on F, the space included by p and 
Fie. 26. the aggregate of axes drawn from the boundaries of p is equal to У» pi. 


VI. If the angle at the center of a segment 2 of a sphere is 2и, and a great 
circle is p, and x the arc FC (of the angle и); (525) 


1:sinu=p: © BC, 
and hence © BC = p sin u. 


Meanwhile x = Ри апа ах = рах 
2л 2л 





Fre, 2%. 
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d 
Moreover, — Y о BC, and hence 


d p. 
З. Y D. sin u, whence (integrating) 


versinu 2 
ποπ. τι 
2л Р 


The Е may be conceived on which P falls (passing through the middle F of the segment); 
through AF and AC the planes FEM, CEM are placed, perpendicular to F and cutting F along 
FEG and СЕ; and consider the L form CD (from C 1 to FEG), and the L form CF; ($ 20) CEF = 
u, and (5 21) 


FD _ versinu 
р 2π 


But ($ 21) р-л: FGD; therefore 
2-л- Ер. FDG. But ($ 21) 
FD : FDG = FC : FC; consequently 


‚апа so z — FD - р. 


2=п` FC : FC = area © FC, in Е. 
Now let BJ = CJ = r; (8 30) 2r = i (Y — Y 7!), and so (8 21) 
area © 2r (in F) = ni (У - Y y. 


Also (IV) area © 2y = лі (У. — 2 + Y 3): therefore, area © 2r (in Е) = area © 2y, and so the 
surface z of a segment of a sphere is equal to the surface of the circle described with the chord 
FC as a radius. 
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Hence the whole surface of the sphere 

2 

= area © FG = – FDG ρ-- 
апа the surfaces of spheres are to each other as the second powers of their great circles. 

VIL. In like manner, in S, the volume of the sphere of radius x is found 

=y ni (X? -X°)-—2rix; 
the surface generated by the revolution of the line CD about AB 
- nip (0-07), 

and the body described by CABDC 


= xp (Q-Q y. 


But in what manner all things treated from (IV) even to here, also may be reached apart from 


integration, for the sake of brevity is suppressed. 


It can be demonstrated that the limit of every expression containing the letter i (and so resting 
upon the hypothesis that i is given), when i increases to infinity, expresses the quantity simply for 


> (and so for the hypothesis of no i), if indeed the equations do not become identical. 


But beware lest you understand to be supposed, that the system itself may be varied (for it is 


entirely determined in itself and by itself); but only the hypothesis, which may be 
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done successively, as long as we are not conducted to an absurdity. Supposing therefore that, in 
such an expression, the letter 7, in case S is reality, designates that unique quantity whose I = e; 
but if X is actual, the said limit is supposed to be taken in place of the expression : manifestly ай 
the expressions originating from the hypothesis of the reality of S (in this sense) will be true 
absolutely, although it be completely unknown whether or not > is reality. 

So e. g. from the expression obtained in δ 30 easily (and as well by aid of differentiation as 
apart from it) emerges the known value in X, 


О х= 2лх; 
from I ($ 31) suitably treated, follows 


1: ша=с:а, 


but from II 
ssd 1, and so 
sin B 
a tp-rt.zZ; 


the first equation in III becomes identical, and so is true in X, although it there determines 
nothing; but from the second follows 


¿= a? + b°. 


These are the known fundamental equations of plane trigonometry in >. 
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Moreover, we find (from 5 32) in Х, the area and the volume in III each = pq; from IV area © x = 
πχ 

(from VII) the globe of radius x 

4 

3 


nx, etc. 

The theorems enunciated at the end of VI are manifestly true unconditionally. 
5 33. It still remains to set forth (as promised in $ 32) what this theory means. 
I. Whether > or some one $ is reality, remains undecided. 


II. All things deduced from the hypothesis of the falsity of Axiom XI (always to be understood 
in the sense of § 32) are absolutely true, and so in this sense, depend upon no hypothesis. 


There is therefore a plane trigonometry a priori, in which the system alone really remains 
unknown; and so where remain unknown solely the absolute magnitudes in the expressions, but 
where a single known case would manifestly fix the whole system. But spherical trigonometry is 
established absolutely in 5 26. 


(And we have, on F, a geometry wholly analogous to the plane geometry of X.) 


Ш. If it were agreed that > exists, nothing more would be unknown in this respect; but 
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if it were established that > does not exist, then (8 31), (е. g.) from the sides x, y, and the 
rectilineal angle they include being given in a special case, manifestly it would be impossible in 
itself and by itself to solve absolutely the triangle, that is, to determine a priori the other angles 
and the ratio of the third side to the two given; unless X, Y were determined, for which it would 
be necessary to have in concrete form a certain sect a whose A was known; and then i would be 
the natural unit for length (just as e 15 the base of natural logarithms). 


If the existence of this i 1s determined, it will be evident how it could be constructed, at least 
very exactly, for practical use. 


IV. In the sense explained (I and П), it is evident that all things in space can be solved by the 
modern analytic method (within just limits strongly to be praised). 


V. Finally, to friendly readers will not be unacceptable; that for that case wherein not X but S 
is reality, a rectilineal figure is constructed equivalent to a circle. 


$ 34. Through D we may draw DM | AN in the following manner. From D drop DB 1 ΑΝ; 
from any point A of the straight AB erect AC L AN (in DBA), and let fall DC L AC. We 
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will have ($ 27) © CD: © AB- 1: sin z, provided that DM | BN. But sin z is not > 1; and so 
AB is not > DC. Therefore a quadrant described from the center A in ВАС, with a radius = DC, 
will have a point B or O in common with ray BD. In the first case, manifestly z = rt.Z; but in the 


second case (5 25) 
(ОАО = © CD): © АВ = 1 sin АОВ, 
and so z = AOB. 
If therefore we take z = AOB, then DM will be | BN. 


$ 35. If S were reality; we may, as follows, draw а straight L to one arm of an acute angle, 
which is | to the other. 


Take AM - BC, and suppose AB = BC so small (by 5 19), that if we draw BN | АМ (8 34), 
ABN > the given angle. 


Moreover draw CP | АМ (8 34); апа take NBG апа PCD each equal to the given angle; rays 
BG and CD will cut; for if ray BG (falling by construction within NBC) cuts ray CP in E; we 
shall have (since BN II CP), ZEBC < ZECB, and so EC < EB. Take EF = EC, EFR 
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— ECD, and FS || ЕР; then FS will fall within ВЕК. For since BN | CP, and so BN | ЕР, апа 
ΒΝ | FS; we shall have (8 14) 


ZFBN + ZBFS < (st. Z = FBN + BFR); 


therefore, BFS < BFR. Consequently, ray FR cuts ray EP, and so ray CD also cuts ray EG in 
some point D. Take now DG = DC and DGT = DCP = GBN; we shall have (since CD П GD) 
BN II GT II CP. Let K ($ 19) be the point of the L-form line of BN falling in the ray BG, and 
KL the axis; we shall have BN II KL, and so BKL = BGT = DCP; but also KL II CP : therefore 
manifestly K fall on С, and GT || BN. But if HO bisects | BG, we shall have constructed HO || 
BN. 


$36. Having given the ray CP and the plane MAB, take CB 1 the plane MAB, BN (in plane 
BCP) 1 BC, and CQ | BN (8 34); the intersection of ray CP (if this ray falls within BCQ) with 
ray BN (in the plane CBN), and so with the plane MAB is found. And if we are given the two 
planes РСО, MAB, and we have CB L to plane МАВ, CR L plane PCQ; and (in plane BCR) BN 
L ВС, CS L CR, BN will fall in plane MAB, and CS in plane PCQ; and the 
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intersection of the straight BN with the straight CS (if there is one) having been found, the 
perpendicular drawn through this intersection, in PCQ, to the straight CS will manifestly be the 
intersection of plane MAB and plane PCQ. 


§ 37. On the straight AM | BN, is found such ап A, that AM II BN. If (by § 34) we construct 
outside of the plane NBM, GT | ВМ, апа таке ВС ІСТ, СС - ОВ, апа СР | СТ; апа 5ο ріасе 
the hemi-plane TGD that it makes with hemi-plane TGB an angle equal to that which hemi-plane 
PCA makes with hemi-plane PCB; and is sought (by § 36) the intersection straight DQ of hemi- 
plane TGD with hemi-plane NBD; and BA is made | DQ. 


We shall have indeed, on account of the similitude of the triangles of L lines produced on the 
F of BN (8 21), manifestly DB - DA, and AM II BN. 


Hence easily appears (L-lines being given by their extremities alone) we may also find a 
fourth proportional, or a mean proportional, and execute in this way in F, apart from Axiom XI, 
all the geometric constructions made 


SCIENCE ABSOLUTE OF SPACE. 41 


on the plane in X. Thus e. g. a perigon can be geometrically divided into any special number of 
equal parts, if it is permitted to make this special partition in >. 

$ 38. If we construct (by $ 37) for example, МВО = Уз rt., and make (Бу. $ 35), in $, AM L 
ray BQ and | ΒΝ, and determine (by $37) IM II BN; we shall have, if IA = x, ($ 28), X = 1 : sin 
V^ rt. Z = 2, and x will be constructed geometrically. 

And NBQ may be so computed, that ΤΑ differs from i less than by anything given, which 
happens for sin МВО = 1е. 

$ 39. If (in a plane) PQ and ST are 8 to the straight MN (827), and AB, CD are equal 
perpendiculars to MN; manifestly ADEC = ABEA; and so the angles (perhaps mixtilinear) ECP, 
EAT will fit, and EC - EA. If, moreover, CF - AG, then AACF Ξ ACAG, and each is half of the 
quadrilateral FAGC. 


If FAGC, HAGK are two quadrilaterals of this sort on AG, between PQ and ST; their 
equivalence (as in Euclid) is evident, as also 
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the equivalence of the triangles AGC, AGH, standing on the same AG, and having their vertices 
on the line PQ. Moreover, ACF = САС, GCQ = CGA, and ACF + ACG + GCQ = st.Z (5 32); 
and so also CAG + ACG + CGA = st.Z; therefore, in any triangle ACG of this sort, the sum of 
the three angles = st.Z. But whether the straight AG may have fallen upon AG (which ἃ MN), or 
not; the equivalence of the rectilineal triangles AGC, AGH, as well of themselves, as of the sums 
of their angles, is evident. 


§ 40. Equivalent triangles ABC, ABD, (henceforth rectilineal), having one side equal, have 
the sums of their angles equal. For let MN bisect AC and BC, and take (through C) PQ 8 MN; 
the point D will fall on line PQ. 


For, if ray BD cuts the straight MN in the point E, and so (§ 39) the line PQ at the distance EF 
= EB; we shall have AABC = AABF, and so also AABD = AABF, whence D falls at F. 


But if ray BD has not cut the straight MN, let C be the point, where the perpendicular 
bisecting the straight AB cuts the line PQ, and 
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let GS — HT, so, that the line ST meets the ray BD prolonged in a certain K (which it is evident 
can be made in a way like as in 5 4); moreover take SR - SA, RO 8 ST, and O the intersection of 
ray BK with RO; then AABR = AABO (539), and so AABC > AABD (contra hyp.). 


§ 41. Equivalent triangles ABC, DEF have the sums of their triangles equal. 


For let MN bisect AC and BC, and PQ bisect DF and FE; and take RS 8 MN, and TO 8 PQ; 
the perpendicular AG to RS will equal the perpendicular DH to TO, or one for example DH will 
be the greater. 


In each case, the © DF, from center A, has with line-ray GS some point K in common, and ($ 
39) AABK - AABC - ADEF. But the AAKB (by 8 40) has the same angle-sum as ADFE, and 
(by 8 39) as AABC. Therefore also the triangles ABC, DEF have each the same angle-sum. 


Іп 5 the inverse of this theorem 15 true. 


For take ABC, DEF two triangles having equal angle-sums, and ABAL = ADEF; these will 
have (by what precedes) equal angle-sums, 
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and so also will AABC and AABL, and hence manifestly 
BCL + ВГС + CBL = st. Z. 
However (by $ 31), the angle-sum of any triangle, in S, is < st.Z. 
Therefore L falls on C. 


5 42. Let u be the supplement of the angle-sum of the AABC, but v of ADEF; then is AABC : 
ADEF = и: v. Е For if p be the area of each of the triangles ACG, GCH, HCB, БЕК, KFE; and 
ДАВС = m : p, and ADEF = n р; and s the angle-sum of any triangle equivalent to p, manifestly 





st.Z-—u-m:s-(m-l)st. Z = st. Z - m(st. Z - 5); and и = m(st.Z — s); and in like manner 
у = n(st.Z — 5). 


Therefore AABC : ADEF = m : n = u: v. It is evidently also easily extended to the case of 
the incommensurability of the triangles ABC, DEF. 


In the same way is demonstrated that triangles on a sphere are as the excesses of the sums of 
their angles above a st. <. 


If two angles of the spherical A are right, the third z will be the said excess. But 
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(a great circle being called p) this A is manifestly 
2 


Z 
=z% $z ($32, VD; 


consequently, any triangle of whose angles the excess is z, is 
m 
4m 
5 43. Now, in 5, the area of a rectilineal A is expressed by means of the sum of its angles. 


If AB increases to infinity; (5 42) A ABC : (rt.Z — u — v) will be constant. But A ABC Y 
BACN ($ 32, У), and rt. —u — v Y z (8 1); and so ВАСМ : z = A ABC: (rt. Z- u—v) = BAC'N' 


Ue. 
Moreover, manifestly ($ 30) BDCN : BD'C'N' =r : г tan z : tan z'. 


But for y' Y 0, we have 
Ү 1; 








BD'C'N' tanz 
BACN ^ 1 and also η 
consequently, 
BDCN : BACN = tan z : z. 
But (§ 32) 
BDCN = r: i= Ë tan z; 
therefore, 


BACN =z: Ё. 
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Designating henceforth, for brevity, any triangle the supplement of whose angle-sum is z by 
A, we will therefore have А =z : i’. 


Hence it readily flows that, if OR | ΑΜ ала ΚΟ | AB, the area comprehended between the 
straights OR, ST, BC (which is manifestly the absolute limit of the area of rectilineal triangles 


increasing without bound, or of A for z Y st. 2), 15 = x Ë = area Oi, in F. 


























This limit being denoted by п, moreover (by 5 30) x 7 = tan° z · o = area © rin F ($ 21) = 
area O s (by 532, VI) if the chord CD is called s. 


If now, bisecting at right angles the given radius s of the circle in a plane (or the L form radius 
of the circle in F), we construct (by § 34) DB | Y CN; by dropping СА 1 DB, and erecting CM 
1 СА, we shall get 2; whence (by $ 37), assuming at pleasure an L form radius for unity, tan? z 
can be determined geometrically by means of two uniform lines of the same curvature (which, 
their extremities alone being given and their axes 
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constructed, manifestly may be compared like straights, and in this respect considered equivalent 
to straights). Moreover, a quadrilateral, ex. gr. regular = п is constructed as follows : 


Take ABC = rt.Z, BAC = “rt. Z, ACB = “rt. Z, and BC = x. 














By mere square roots, X (from $ 31, II) can be expressed and (by 37) constructed; and having 
X (by 5 38 or also §§ 29 and 35), x itself can be determined. And octuple A ABC is manifestly = 
, and by this a plane circle of radius s is geometrically squared by means of a rectilinear figure 
and uniform lines of the same species (equivalent to straights as to comparison inter se); but an 
F form circle is planified in the same manner: and we have either the Axiom Xl of Euclid true or 
the geometric quadrature of the circle, although thus far it has remained undecided, which of 
these two has place in reality. 














Whenever tan? z is either a whole number, or a rational fraction, whose denominator (reduced 
to the simplest form) is either a prime number of the form 2" + 1 (of which is also 2 = 2° + 1), or 
a product of however many prime numbers of this form, of which each (with the 
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exception of 2, which alone may occur any number of times) occurs only once as factor, we can, 
by the theory of polygons of the illustrious Gauss (remarkable invention of our, nay of every 





age) (and only for such values of z), construct a rectilineal figure = tan? z п = area © s. For the 
division of п (the theorem of § 42 extending easily to any polygons) manifestly requires the 
partition of a st. Z, which (as can be shown) can be achieved geometrically only under the said 
condition. 























But in all such cases, what precedes conducts easily to the desired end. And any rectilineal 
figure can be converted geometrically into a regular polygon of п sides, if п falls under the 
Gaussian form. It remains, finally (that the thing may be completed in every respect), to 
demonstrate the impossibility (apart from any supposition), of deciding a priori, whether X, or 
some S (and which one) exists. This, however, is reserved for a more suitable occasion. 


APPENDIX 1. 


REMARKS ON THE PRECEDING TREATISE, BY BOLYAI FARKAS. 
[From Vol. II of Tentamen, pp. 380 — 383.] 


Finally it may be permitted to add something appertaining to the author of the Appendix in the 
first volume, who, however, may pardon me if something I have not touched with his acuteness. 


The thing consists briefly in this : the formulas of spherical trigonometry (demonstrated in the 
said Appendix independently of Euclid’s Axiom XI) coincide with the formulas of plane 
trigonometry, if (in a way provisionally speaking) the sides of a spherical triangle are accepted 
as reals, but of a rectilineal triangle as imaginaries; so that, as to trigonometric formulas, the 
plane may be considered as an imaginary sphere, if for real, that is accepted in which sin rt. Z = 
1. 


Doubtless, of the Euclidean axiom has been said in volume first enough and to spare : for 
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the case if it were not true, is demonstrated (Tom. I. App., p. 13), that there is given a certain i, 
for which the I there mentioned is - e (the base of natural logarithms), and for this case аге 
established also (ibidem, p. 14) the formulas of plane trigonometry, and indeed so, that (by the 
side of p. 19, ibidem) the formulas are still valid for the case of the verity of the said axiom; 
indeed if the limits of the values are taken, supposing that 7 Y oo; truly the Euclidean system is as 
if the limit of the anti-Euclidean (for і Y οὐ). 


Assume for the case of i existing, the unit = i, and extend the concepts sine and cosine also to 
imaginary arcs, so that, p designating an arc whether real or imaginary, 


e pv- +e РУ 
Is called the cosine of p, and 
ΡΝ 


6 -e HET : 
5 а is called the sine of p (as Tom. I., р. 177). 


Hence for q real 
Sog] о „ЛЛ 
Jp С A 
— — sin(q N- 1). 
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gag о a 
χο 

2 2 
= cos (q 1); 


if of course also in the imaginary circle, the sine of a negative arc is the same as the sine of a 
positive arc otherwise equal to the first, except that it is negative, and the cosine of a positive arc 
and of a negative (1f otherwise they be equal) the same. 


In the said Appendix, 8 25, is demonstrated absolutely, that is, independently of the said 
axiom; that, in any rectilineal triangle the sines of the circles are as the circles of radii equal to 
the sides opposite. 


Moreover is demonstrated for the case of i existing, that the circle of radius y is 


=xi[ Σ +) which, for i= 1, becomes 
el —e 1 


л(еУ-е”7). 


Therefore ($ 31 ibidem), for a right-angled rectilineal triangle of which the sides are а and b, 
the hypothenuse с, and the angles opposite to the sides а, b, c are а, D, rt. Z, (for i = 1), in I, 


1:ѕіп а=л(е-е 5):n(e*-e 9; 


and so 
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Whence 
1 : sin a = — sin (c N-1 ) : - sin (4 1). 
And hence 
1: sina = sin (c ДТ) : sin (a 1). 
In II becomes 
cos a : sin В = cos (a J-1) : 1; 


in Ш becomes 


cos (с АТ) - сов (а 4-1 ): cos (Б А). 


These, as all the formulas of plane trigonometry deducible from them, coincide completely with 
the formulas of spherical trigonometry; except that if, ex. gr., also the sides and the angles 
opposite them of a right-angled spherical triangle and the hypothenuse bear the same names, the 
sides of the rectilineal triangle are to be divided by 4-1 to obtain the formulas for the spherical 
triangle. 


Obviously we get (clearly as Τοπι.,Π., р. 252), 


from I, l:sina-sinc: sina; 
from II, 1 : cos a = sin D : cos a; 
from III, COS C = сова COS b. 


Though it be allowable to pass over other things; yet I have learned that the reader may be 
offended and impeded by the deduction omitted, (Tom. I., App., p. 19) [in § 32 at end] : it will 
not be irrelevant to show how, ex. gr., from 


TET 
sitoi ded sg e Ue 


follows 
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CHa + b°. 
(the theorem of Pythagoras for the Euclidean system); probably thus also the author deduced it, 
and the others also follow in the same manner. 
Obviously we have, the powers of e being expressed by series (like Tom. I., p. 168), 


ο ος. Е + E 
poe ha toS Tag toques 


e! 
Е ΚΕ, κ 4 
ет 1-7 07 эз +53.4. 1 ....› and so 
k -k 2 3 EF sm 
λα. тазу viru 


ο . : 
-2- Bo (designating by 


2 

2 the sum of all the terms after 5) ; and we һауе и Y 0, while i Y ©. For all the terms which 
2 4 2 

follow Z , are divided by i^; the first term will be зай: and any ratio < р; and though the 


ratio everywhere should remain this, the sum would be (Tom. I., p. 131), 


А 2 к 
340” С -k)-sad-5 


which manifestly Y 0, while i Y oo. 
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And from 
e ү %-2( ағы, +0, (а-ы 0) 
ei el 2\e i e i e i e i 
follows (for w, v, À taken like и) 
ety 1 (ay - 2 
2+ Р =5 [2+ 2 249) 


And hence 
2 α + 2ab + b° +a -2ab + b + v+ — w 
dn 2 
which Y a? + Б), 


APPENDIX Il. 


SOME POINTS IN JOHN BOLYAI'S 
COMPARED WITH LOBACHEVSKI, 
BY WOLFGANG BOLYAI. 
[From Kurzer Grundriss, p. 82.] 


Lobachevski and the author of the Appendix each consider two points A, B, of the sphere- 
limit, and the corresponding axes ray AM, ray BN (8 23). 


They demonstrate that, if a, В, y designate the arcs of the circle limit AB, CD, HL, separated 
by segments of the axis AC = 1, AH = x, we have 


а _ Э : 
7 
Lobachevski represents the value of » by e 7, e having some value > 1, dependent on the unit 


for length that we have chosen, and able to be supposed equal to the Naperian base. 


The author of the Appendix is led directly to introduce the base of natural logarithms. 
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If we put = д, and у, у’ are arcs situated at the distances y, i from a, we shall have 


Zl у,“ & = I, whence У = ро 
? ? 
He demonstrates afterward (8 29) that, 1f и 1s the angle which a straight makes with the 


perpendicular y to its parallel, we have 








РЕТІ 
У = cot 5 и. 
; π 
Therefore, if we put z — 2 u, ме һауе 


1 

і tan z + tan — зи 

Y=tan (z+; My — c uid 
]-tanztan; и 


whence we get, having regard to the value of tan 2 sape 





tanz-z (Y-Y -2 Ë Й зо 


r 
tan z 





If now y is the semi-chord of the arc of circle-limit 2r, we prove (§30) that = constant. 


Representing this constant by i, and making y tend toward zero, we have 


2 
S= Y 1, whence 
Y 
2y 
. 11-1 
2y Y 2itanz Y i y з 
Ii 
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» кіз 


or putting = el, 


k1ITY e -1Y k (+A), 


À being infinitesimal at the same time as k. Therefore, for the limit, 1 = / and consequently I = e. 
The circle traced on the sphere-limit with the arc r of the curve-limit for radius, has for length 
2nr. Therefore, 
(Oy = 2ar = 2ni tan z = лі (Y — Y A 


In the rectilineal A where a, β designate the angles opposite the sides a, 5, we have (5 25) 
ѕіп а: ѕіпВ= Оа: О Б=пі (А-А ):лі(В-В ) 


= sin (а 1) : sin (b A- 1). 


Thus in plane trigonometry as in spherical trigonometry, the sines of the angles are to each 
other as the sines of the opposite sides, only that on the sphere the sides are reals, and in the 
plane we must consider them as imaginaries, just as if the plane were an imaginary sphere. 


We may arrive at this proposition without a preceding determination of the value of I. 


r 
tanz 





If we designate the constant by q, we shall have, as before 


Oy-nqgq(Y-Y 5, 
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whence we deduce the same proportion as above, taking for i the distance for which the ratio I is 
equal to e. 


If axiom ΧΙ is not true, there exists a determinate, which must be substituted in the formulas. 
If, on the contrary, this axiom is true, we must make in the formulas 7 = œ. Because, in this 
"EU j πρ I ; 

case, the quantity y — Y 1s always - 1, the sphere-limit being a plane, and the axes being parallel 
in Euclid's sense. 

The exponent | must therefore be zero, and consequently i = о. 

It is easy to see that Bolyai's formulas of plane trigonometry are in accord with those of 
Lobachevski. 

Take for example the formula of § 37, 

tan | (a) = sin B tan | (р), 


а being the hypothenuse of a right-angled triangle, p one side of the right angle, and B the angle 
opposite to this side. 


Bolyai's formula of § 31, I, gives 
1:sinB-(A-A 5D:(P-P 5. 


Now, putting for brevity, 5 | (К) = K, we have tan 2γ' : tan 2a' = (cot a' — tan а"): (cot p' — tan 
р) = (A-A7):(P-P ): sinB. 


APPENDIX III. 


LIGHT FROM NON-EUCLIDEAN SPACES ON THE 
TEACHING OF ELEMENTARY GEOMETRY. 
BY G. B. HALSTED. 


As foreshadowed by Bolyai and Riemann, founded by Cayley, extended and interpreted for 
hyperbolic, parabolic, elliptic spaces by Klein, recast and applied to mechanics by Sir Robert 
Ball, projective metrics may be looked upon as characteristic of what is highest and most 
peculiarly modern in all the bewildering range of mathematical achievement. Mathematicians 
hold that number is wholly a creation of the human intellect, while on the contrary our space has 
an empirical element. Of possible geometries we can not say a priori which shall be that of our 
actual space, the space in which we move. Of course an advance so important, not only for 
mathematics but for philosophy, has had some metaphysical opponents, and as long ago as 1878 
I mentioned in my Bibliography of Hyper-Space 
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and Non-Euclidean Geometry (American Journal of Mathematics, Vol. I, 1878, Vol. II, 1879) 
one of these, Schmitz-Dumont, as a sad paradoxer, and another, J. C. Becker, both of whom 
would ere this have shared the oblivion of still more antiquated fighters against the light, but that 
Dr. Schotten, praiseworthy for the very attempt at a comparative planimetry, happens to be 
himself a believer in the a priori founding of geometry, while his American reviewer, Mr. Ziwet, 
was then also an anti-non-Euclidean, though since converted. 


He says, “we find that some of the best German text books do not try at all to define what is 
space, or what is a point, or even what is a straight line." Do any German geometries define 
space? I never remember to have met one that does. 


In experience, what comes first is a bounded surface, with its boundaries, lines, and their 
boundaries, points. Are the points whose definitions are omitted anything different or better? 


Dr. Schotten regards the two ideas “direction” and “distance” as intuitively given in the mind 
and as so simple as to not require definition. 


When we read of two jockeys speeding 
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around a track in opposite directions, and also on page 87 of Richardson's Euclid, 1891, read, 
“Тһе sides of the figure must be produced in the same direction of rotation; . . . going round the 
figure always in the same direction," we do not wonder that when Mr. Ziwet had written : “һе 
therefore bases the definition of the straight line on these two ideas," he stops, modifies, and rubs 
that out as follows, “ог rather recommends to elucidate the intuitive idea of the straight line 
possessed by any well-balanced mind by means of the still simpler ideas of direction" [in a 
circle] “апа distance" [on a curve. 


But when we come to geometry as a science, as foundation for work like that of Cayley and 
Ball, I think with Professor Chrystal : "It is essential to be careful with our definition of a 
straight line, for it will be found that virtually the properties of the straight line determine the 
nature of space. 


"Our definition shall be that two points in general determine a straight line." 


We presume that Mr. Ziwet glories in that unfortunate expression “а straight line is the 
shortest distance between two points," still occurring in Wentworth (New Plane Geometry, page 
33), even after he has said, page 5, 
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"the length of the straight line is called the distance between two points." If the /ength of the one 
straight line between two points is the distance between those points, how can the straight line 
itself be the shortest distance? If there is only one distance, it is the longest as much as the 
shortest distance, and if it is the /ength of this shorto-longest distance which is the distance then 
it is not the straight line itself which 15 the longo-shortest distance. But Wentworth also says : 
“Of all lines joining two points the shortest is the straight line.” 


This general comparison involves the measurement of curves, which involves the theory of 
limits, to say nothing of ratio. The very ascription of length to a curve involves the idea of a 
limit. And then to introduce this general axiom, as does Wentworth, only to prove a very special 
case of itself, that two sides of a triangle are together greater than the third, is surely bad logic, 
bad pedagogy, bad mathematics. 


This latter theorem, according to the first of Pascal's rules for demonstrations, should not be 
proved at all, since every dog knows it. But to this objection, as old as the sophists, Simson long 
ago answered for the science of 
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geometry, that the number of assumptions ought not to be increased without necessity; or as 
Dedekind has it : *Was beweisbar ist, soll in der Wissenschaft nicht ohne Beweis geglaubt 
werden." 


Professor W. B. Smith (Ph. D., Goettingen), has written : “Nothing could be more unfortunate 
than the attempt to lay the notion of Direction at the bottom of Geometry." 


Was it not this notion which led so good a mathematician as John Casey to give as a 
demonstration of a triangle's angle-sum the procedure called * a practical demonstration" on 
page 87 of Richardson’s Euclid, and there described as “laying a ‘straight edge’ along one of the 
sides of the figure, and then turning it round so as to coincide with each side in turn." 


This assumes that a segment of a straight line, a sect, may be translated without rotation, 
which assumption readily comes to view when you try the procedure in two-dimensional 
spherics. Though this fallacy was exposed by so eminent a geometer as Olaus Henrici in so 
public a place as the pages of *Nature,' yet it has just been solemnly reproduced by Professor G. 
C. Edwards, of the University of California, in his Elements of Geometry : MacMillan, 1895. 
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It is of the greatest importance for every teacher to know and connect the commonest forms of 
assumption equivalent to Euclid's Axiom ΧΙ. If in a plane two straight lines perpendicular to a 
third nowhere meet, are there others, not both perpendicular to any third, which nowhere meet? 
Euclid’ s Axiom ΧΙ is the assumption Νο. Playfair's answers no more simply. But the very same 
answer is given by the common assumption of our geometries, usually unnoticed, that a circle 
may be passed through any three points not costraight. 


This equivalence was pointed out by Bolyai Parkas, who looks upon this as the simplest form 
of the assumption. Other equivalents are, the existence of any finite triangle whose angle-sum is 
a straight angle; or the existence of a plane rectangle; or that, in triangles, the angle-sum is 
constant. 


One of Legendre's forms was that through every point within an angle a straight line may be 
drawn which cuts both arms. 


But Legendre never saw through this matter because he had hot, as we have, the eyes of 
Bolyai and Lobachevski to see with. The same lack of their eyes has caused the author of the 
charming book “ Euclid and His Modern 
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Rivals," to give us one more equivalent form : “ In any circle, the inscribed equilateral tetragon 
is greater than any one of the segments which lie outside it." (A New Theory of Parallels by C. 
L. Dodgson, 3d. Ed., 1890.) 


Any attempt to define a straight line by means of “direction” is simply a case of “argumentum 
in circulo." In all such attempts the loose word “direction” is used in a sense which presupposes 
the straight line. The directions from a point in Euclidean space are only the со? rays from that 
point. 


Rays not costraight can be said to have the same direction only after a theory of parallels is 
presupposed, assumed. 


Three of the exposures of Professor G. C. Edwards' fallacy are here reproduced. The first, 
already referred to, is from Nature, Vol. XXIX, p. 453, March 13, 1884. 


“Т select for discussion the *quaternion proof" given by Sir William Hamilton. . . . Hamilton’s 
proof consists in the following : “One side AB of the triangle ABC is turned about the point В 
till it lies in the continuation of BC; next, the line BC is made to slide along BC till B comes to 
C, and is then turned about C till it comes to lie in the continuation of AC. 
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“Tt is now again made to slide along CA till the point B comes to A, and is turned about A till 
it lies in the line AB. Hence it follows, since rotation is independent of translation, that the line 
has performed a whole revolution, that is, it has been turned through four right angles. But it has 
also described in succession the three exterior angles of the triangle, hence these are together 
equal to four right angles, and from this follows at once that the interior angles are equal to two 
right angles. 


“Το show how erroneous this reasoning is—in spite of Sir William Hamilton and in spite of 
quaternions—I need only point out that it holds exactly in the same manner for a triangle on the 
surface of the sphere, from which it would follow that the sum of the angles in a spherical 
triangle equals two right angles, whilst this sum is known to be always greater than two right 
angles. The proof depends only on the fact, that any line can be made to coincide with any other 
line, that two lines do so coincide when they have two points in common, and further, that a line 
may be turned about any point in it without leaving the surface. But if instead of the plane we 
take a spherical surface, and instead of a line a great 
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circle on the sphere, all these conditions are again satisfied. 


“Тһе reasoning employed must therefore be fallacious, and the error lies in the words printed 
in italics; for these words contain an assumption which has not been proved. 


“О. HENRICI." 


Perronet Thompson, of Queen's College, Cambridge, in a book of which the third edition is 
dated 1830, says: 


“Professor Playfair, in the Notes to his ‘Elements of Geometry’ [1813], has proposed another 
demonstration, founded on a remarkable non causa pro causa. 


“It purports to collect the fact [Eu. I., 32, Cor., 2] that (on the sides being successively 
prolonged to the same hand) the exterior angles of a rectilinear triangle are together equal to four 
right angles, from the circumstance that a straight line carried round the perimeter of a triangle 
by being applied to all the sides in succession, is brought into its old situation again; the 
argument being, that because this line has made the sort of somerset it would do by being turned 
through four right angles about a fixed point, the exterior 
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angles of the triangle have necessarily been equal to four right angles. 


“Тһе answer to which is, that there is no connexion between the things at all, and that the 
result will just as much take place where the exterior angles are avowedly not equal to four right 
angles. 


“ТаКе, for example, the plane triangle formed by three small arcs of the same or equal circles, 
as in the margin; and it is manifest that an arc of this circle may be carried round precisely in the 
way described and return to its old situation, and yet there be no pretense for inferring that the 
exterior angles were equal to four right angles. 


“And if it is urged that these are curved lines and the statement made was of straight; then the 
answer is by demanding to know, what property of straight lines has been laid down or 
established, which determines that what is not true in the case of other lines is 
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true in theirs. It has been shown that, as a general proposition, the connexion between a line 
returning to its place and the exterior angles having been equal to four right angles, is a non 
sequitur; that it is a thing that may be or may not be; that the notion that it returns to its place 
because the exterior angles have been equal to four right angles, is a mistake. From which it is a 
legitimate conclusion, that if it had pleased nature to make the exterior angles of a triangle 
greater or less than four right angles, this would not have created the smallest impediment to the 
line's returning to its old situation after being carried round the sides; and consequently the line's 
returning is no evidence of the angles not being greater or less than four right angles." 


Charles L. Dodgson, of Christ Church, Oxford, in his *Curiosa Mathematica," Part I, pp. 70 — 
71, 3d Ed., 1890, says: 


“Yet another process has been invented—quite fascinating in its brevity and its elegance— 
which, though involving the same fallacy as the Direction- Theory, proves Euc. I, 32, without 
even mentioning the dangerous word ‘Direction.’ 
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“We are told to take any triangle ABC; to produce CA to D; to make part of CD, viz., AD, 
revolve, about A, into the position ABE; then to make part of this line, viz., BE, revolve, about 
B, into the position ВСЕ; and lastly to make part of this line, viz., CF, revolve, about C, till it lies 
along CD, of which it originally formed a part. We are then assured that it must have revolved 
through four right angles : from which it easily follows that the interior angles of the triangle are 
together equal to two right angles. 


“Тһе disproof of this fallacy is almost as brief and elegant as the fallacy itself. We first quote 
the general principle that we can not reasonably be told to make a line fulfill two conditions, 
either of which is enough by itself to fix its position : e. g., given three points X, Y, Z, we can not 
reasonably be told to draw a line from X which shall pass through Y and Z : we can make it pass 
through Y, but it must then take its chance of passing through Z; and vice versa. 


“ Now let us suppose that, while one part of 
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AE, viz., BE, revolves into the position BF, another little bit of it, viz., AG, revolves, through an 
equal angle, into the position AH; and that, while CF revolves into the position of lying along 
CD, AH revolves—and here comes the fallacy. 


“You must not say ‘revolves, through an equal angle, into the position of lying along AD,’ for 
this would be to make AH fulfill two conditions at once. 


“If you say that the one condition involves the other, you are virtually asserting that the lines 
CF, AH are equally inclined to CD—and this in consequence of AH having been so drawn that 
these same lines are equally inclined to AE. 


“That is, you are asserting, “А pair of lines which are equally inclined to a certain transversal, 
are so to any transversal.’ [Deducible from Euc. I, 27, 28, 29.]" 
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I found this іп Chapter 2 of THE PARABOLA, ELLIPSE, AND HYPERBOLA, 
TREATED GEOMETRICALLY. BY 

ROBERT WILLIAM GRIFFIN, A.M., LL.D., 

Now a Lemma is a given, but why? Could the author not show the construction? I 
remembered the figure from Heath's translation of The Elements by Euclid, but 
alas, the construction was not there either. So, I did a work up of the figure. 


CHAP. IL. | The Ellipse. 47 


Гемма. 


If a right line 4 В be divided internally at 0 in any ratio, and externally 
at 0' in the same ratio, and a circle be described on 00” as diameter, the 
right lines joining any point P on this circle with the extremities of the 
line 4B will have the same ratio. 





Fig. 1. 
Bisect 00! in €; join CP, РО. 
Then AO’: O'B= AO: OB; 


`. 40 + 40: АО —-AO=O0'B+ OB: ОВ – ОВ; 
*, 240: 20€ = 20€ : 2860: 
. 40: СР-СР:СВ; 


- A ACP is similar to A РОВ; (6 VI. Euclid.) 
`. LOPB = L0AP; 
but 1 CPO = 1 COP (6 I. Euclid.) 
= L OAP + L ОРА (32 I. Euclid.) 
= 4 ОРВ + LOPA; 
` 4 ВРО = / ОРА; 


- AP: РВ = 40: ОВ. (3 VI. Euclid.) 


Pages from Heath's Translation of Euclid's Elements 
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and also, as BD is to DC, so is BA to AE: for AD has 
been drawn parallel to ЕС, one of the sides of the triangle 


BCE: (v1. 2] 
therefore also, as BA is to AC, so is BA to AE. [v. 11] 
Therefore AC is equal to AZ, (v. 9] 


so that the angle 4 EC is also equal to the angle АСЕ. һ.5) 
But the angle АЕС is equal to the exterior angle BAD, 


[1. 29] 
and the angle АСЕ is equal to the alternate angle CAD; [14.] 


therefore the angle BAD is also equal to the angle CAD. 


Therefore the angle BAC has been bisected by the straight 
line AD. 


Therefore etc. 
Q. E. D. 


The demonstration assumes that СЁ :wi// meet BA produced in some 
point А. This is proved in the same way as it is proved in уі. 4that ВА, ED 
will meet if produced. The angles 48D, BDA in the figure of vi. 3 are 
together less than two right angles, and the angle BDA is equal to the angle 
BCE, since DA, CE are parallel. Therefore the angles ABC, BCE are 
together less than two right angles; and BA, CZ must meet, by 1. Post. 5. 

The corresponding proposition about the segments into which ВС is 
divided externally by the bisector of the external angle at A when that 
bisector meets BC produced (i.e. when the sides 448, AC are not equal) is 
important. Simson gives it as a separate proposition, A, noting the fact that 
Pappus assumes the result without proof (Pappus, vit. p. 730, 24). 

Тһе best plan is however, as De Morgan says, to combine Props. 3 and А 
in one proposition, which may be enunciated thus: // ал angle of a triangle 
be bisected internally or externally by a straight line which cuts the opposite side 
or the opposite side produced, the segments of that side will have the same ratio 
as the other sides of the triangle; and, if a side of a triangle be divided internally 
or externally so that its segments have the same ratio as the other sides of the 
triangle, the straight line drawn from the point of section to the angular point 
which 45 opposite to the first mentioned side will bisect the interior or exterior angle 
at that angular point. 





B ο D 


Let AC be the smaller of the two sides 48, AC, so that the bisector 4D 
of the exterior angle at 4 may meet BC produced beyond C. Draw СЕ 
through C parallel to DA, meeting ВА in Ж. 

Then, if FAC is the exterior angle bisected by 4D in the case of external 
bisection, and if a point Fis taken on AZ in the figure of vi. 3, the proof of 
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VI. 3 сап be used almost word for word for the other case. We have only to 
speak of the angle “ ААС” for the angle “ BAC,” and of the angle “РАД” 
for the angle “ВАР” wherever they occur, to say “let BA, or ВА produced, 
meet СЕ in £," and to substitute “ВА or BA produced" for “ВАЕ” 
lower down. 


B D ο Е 


If AD, AE be the internal and external bisectors of the angle A іп a 
triangle of which the sides 4.8, АС are unequal, 4C being the smaller, and 
if AD, AE meet BC and BC produced in D, Е respectively, 


the ratios of BD to DC and of BE to EC are alike equal to the ratio of 
BA to AC. 


Therefore BE isto EC as BD to DC, 


that is, BE is to EC as the difference between BE and ED is to the 
difference between АД and ЕС, 


whence BE, ЕР, EC are іп harmonic progression, or DE is а harmonic mean 
between BE and ЕС, or again В, D, C, E is a harmonic range. 


Since the angle DAC is half of the angle BAC, 

and the angle CA half of the angle CAF, 
while the angles BAC, CA Fare equal to two right angles, 

the angle DAE is a right angle. 

Hence the circle described on DÆ as diameter passes through А. 

Now, if the ratio of BA to AC is given, and if BC is given, the points 
2, E on BC and ВС produced are given, and therefore so is the circle on 
D, E as diameter. Hence the locus of a point such that its distances from two 
given points are in a given ratio (not being a ratio of equality) is a circle. 

This locus was discussed by Apollonius in his Plane Loci, Book 11., as we 
know frem Pappus (уп. p. 666), who says that the book contained the 
theorem that, if from two given points straight lines inflected to another 
point are in a given ratio, the point in which they meet will lie on either a 
straight line or a circumference of a circle. Тһе straight line is of course the 
locus when the ratio is one of equality. The other case is quoted in the 
following form by Eutocius (Apollonius, ed. Heiberg, 11. pp. 180—4). 

Given two points іп a plane and a proportion between unequal straight lines, 
й is possible to describe a circle in the plane so that the straight lines inflected 
Srom the given points to the circumference of the circle shall have a ratio the 
same as the given опе. 

Apollonius’ construction, as given by Eutocius, is remarkable because he 
makes no use of either of the points D, Æ. He finds О, the centre of the 
required circle, and the length of its radius directly from the data BC and the 
given ratio which we will call 4:4. But the construction was not discovered 
by Apollonius ; it belongs to a much earlier date, since it appears in exactly 
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the same form in Aristotle, Meteorologica ти. 5, 376 a 3 sqq. The 
analysis leading up to the construction is, as usual, not given either by 
Aristotle or Eutocius. We are told to take three straight lines x, CO (a 
length measured along BC produced beyond С, where В, С аге the points at 
which the greater and smaller of the inflected lines respectively terminate), 
and ғ, such that, if 4:4 be the given ratio and л> 2, 


#:А=А: + x, ...... μας ος. (α) 
х: ВС= λα πο μμ μμ B) 





This determines the position of О, and the length of ғ, the radius of the 
required circle. The circle is then drawn, azy point P is taken on it and 
joined to В, C respectively, and it is proved that 


PB: РС= ћ : Ё. 


We тау conjecture that the analysis proceeded somewhat as follows. 

It would be seen that В, C are “conjugate points” with reference to the 
circle on DE as diameter. (Cf. Apollonius, Conics, 1. 36, where it is proved, 
in terms, for a circle as well as for an ellipse and а hyperbola, that, if the 
polar of B meets the diameter DZ in C, then EC: CD- EB: BD.) 

If O be the middle point of DZ, and therefore the centre of the circle, 
D, Е may be eliminated, as in the (οπές, 1. 37, thus. 


Since EC: CD = EB: BD, 
it follows that ZC + CD: EC- CD= ЕВ + BD: EB- BD, 
or 20D :20C=20B: 20D, 
that is, BO.OC= ОГ? =P’, say. 


If therefore P be any point on the circle with centre O and radius 7, 
ВО:ОР= ОР: ОС, 

so that ВОР, РОС are similar triangles. 

In addition, 4:4=BD: DC- BE.EC 

= Вр + ВЕ: DE = BO:r. 
Hence we require that 
'"BOir2riOQC-BPiPCz-Àik .................. (8) 
Therefore, alternately, 
k: σο-4:7, 

which is the second relation in (8) above. 

Now assume a length x such that each of the last ratios is equal to x: BC, 


as in (В). 
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Тһеп x: BC=kh: CO=h:r. 
Therefore х+А: BO=h:r, 
and, alternately, x+k:h=BO:r 


=A : &, from (δ) above ; 
and this is the relation (a) which remained to be found. 


Apollonius’ proof of the construction is given by Eutocius, who begins by 
saying that it is manifest that ғ is a mean proportional between ZO and OC. 
This is seen as follows . 


From (В) we derive 
x:BC=k: CO=h:r=(k+x): ВО, 


whence BO:r=(k+x):h 
Ξ 44, by (а), 
=»: СО, by (B), 
and therefore = ВО. СО. 


But the triangles BOP, POC have the angle at О common, and, since 
BO: OP - OP: OC, the triangles are similar and the angles ОРС, ОВР 
are equal. 


[Up to this point Aristotle's proof is exactly the same; from this point it 
diverges slightly.] 

If now CZ be drawn parallel to BP meeting ОР in 2, the angles BPC 
LCP are equal also. 


Therefore the triangles BPC, PCL are similar, and 
BP: РС= PC: СЁ, 
whence BP?: РС= BP : CL 
= ВО: ОС, by parallels, 
= ВО?: ОР? (since BO: OP = OP: OC). 
Therefore BP: 95-50: OP 
Ξ τά (for OP =r). 
[Aristotle infers this more directly from the similar triangles POB, COP. 
Since these triangles are similar, 
OP: CP= OB: BP, 
whence ВР:РС-ВО:ОР 
=й: 
Apollonius proves lastly, by reductio ad absurdum, that the last equation 


cannot be true with reference to any point P which is not on the circle so 
described. 


PROPOSITION 4. 


In equiangular triangles the sides about the equal angles 
are proportional, and those are corresponding sides which 
subtend the equal angles. 





Unit. 
Given Given AC is not one half of AD, find AF, DF such that AC : 
| CD :: AF : DF. 
М1 := 5 AC:= ΝΙ 
N5:2 CD-N9  θθῆθθθθθθθ -- š 
052211 Plate 1 A B ς р Е 


Descriptions. 


The author of The PAKABOLA, ELLIPSE, AND HYPEKBOLA by R. W. Griffin, gave this figure as a Lemma, and 
Book VI Prop. 6 of Euclid only has it in the notes, but no construction. 


Basically it is how to construct a circle with a given ratio, which is why it is probably the first thing in Chapt. 2 
of Griffin's work. So, I will first demonstrate how to construct the figure from the internal ratio of AC : CD. 





CK := CD 
AK:- АС-СК AG:=./2-AC7 
J 
AG-AD E 
AD:- AC«CD AJ: ———— vn 
AK Ед МЕ 
AC.AJ 2! 
АЕ- DF - АҒ-Ар E £d 
an К, | 
α΄ жә 
СЕ:- AF - AC παλ. x E mE as | 
Definitions. | й ці | | | 
N) + М2 АС АЕ | | / 1 17 | 
АЕ-|М+. -Ü. ср ne | т ГЕ А 
1 CD DF | B Gd 
1-52 pL ede oer 
A BK C DE F 
N *N5 
DF-|N, ус  Ni-N2|= 0 
1 Nə 
М1 + № 
М1 
М1 - № М1 E 
l 1 № 
№1 - № 


Next demonstrate that from the circumference of СМ, 
the proportion remains. 


N3:= 1 N4:-4 
Να 
СТ, = ςΕ.---  FL- CF-CL 
N4 
АТ, = AC+CL ML:= ./ CL.FL 
| 2 2 А 
АМ -= -/ ML“ ΑΙ, 
DL = CL- CD 
DM :- 4/ ML? + DL? 
AC AM © 
CD DM | 
2 2 
ЭМ: |ы 2 
(М: - Νο) NA 
2 2 
AM |—  — 95 
(N1-N3) Ny 
1 
М 4.N4-N4,-N5- N4-.N4^-2.N5-.N4-N4, « N57.N 
1 Na Ко "4T ΠΠ 5ο Na 
(Ny - №2) NA 
1 
N 4-Na -N1 -Na « N4-N4,^-2.No5-.N4-N4 * N57.N 
2 Na ο ο cM i eo и аг σα 








(Ny - N3) | N4 


=0 


Therefore the three ratios are equal. АС: CD :: ΑΕ: DF :: 


DM, and one can construct a circle using a given ratio. 


M 


Alternate 
Construction 


AM : 





2 Unit. 

Given. M 
М1 := 3.22792 АС:= Ny 

N^ = 8.65187 ΑΕ - N^ 
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A с р Е 
Descriptions. For the given figure, find D if only AC and AF are given. 
CF := АЕ – AC 
CF A с Е 
АС:- АС.АЕ ОК := 72 
АО: АС + ОК J 
H -ϕ--φ-- Μ 
μας 2 ο аб 
GO:- АО-АС GK := y ОК + GO и 
к | „Хе | 
uk- OESE au. uk gk pe- CSE m 
^ GK Е ^ GK x C. Db Ὁ F 
AD:- AG-DG DF ΑΕ- AD CD :- AD- AC | ) κ 
Definitions. η.” 
AC AF "iu о 
Νο (Ма - Мі) м1 (Мо - Мі) 
DF - —— ————- = 0 CD —— ——— = 0 


2 





Unit. 
Given. 
М1:- 3.86292 
Мо := 7.59354 
052211 
Descriptions. 


BC 
BC:- AC- АВ BO: της МО:- ΒΟ 


AO:= AB+BO AM = 4/ AO? - МО? 


Mo? 
DO := —— BD -- BO- DO 
AO 


CD:- BC- BD АП: АВ + BD 


Definitions. 
N (Na - ΝΑ) Νο (Ма - Мі) 
-вр-0 —CD = O 
2 Мі Мо 
—AD-O 


Lemma Plate 3 


АВ = Ny 
АС = No 


Simplify Plate 2. 
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N, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` АЗ = 4.00000 


1 3 
Vp ра 


' B2 = 4.00000 










Unit. 
Given. 
AB :- 6.20183 


АС:- 4.89358 
08092015 
Descriptions. 


BC := 9.20468 


Ac? BC 
СА- —— HB: —-—  GH.- AB- (GA - HB) 
AB AB 


One of the items often missed, as I aptly demonstrated, is thinking a process through. In 
order to insure the process is complete, use a Law as a standard to complete the 
equation. In this case, the Pythagorean Theorem. 


E 





В:- HB BH 2 2 AB ᾽ 2 
СВЕ НВ 61-5 AC шд” Ср: (Œ sa) κου 


2 


Definitions. 








2.AB 
| 2-Ac? — AB? + 2. pc? AB? + AC? - Bc? 
ВА... АА Ó 
2 2.AB 
AB? - AC? + Bc? 
4 ==. 


2.AB 


(AB + AC ВС) (АВ АС + ВС) (ΑΟ - АВ + ВС) (ΑΒ + АС +ВС) ; 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
в 


Pythagoras Revisited Again! 


Now the above is just what I got with Pythagoras revisited, however, it does not yet 
comply with the naming convention. There is no such thing as a negative name. 


2 
= cs (AB? + Ac? _ Bc?) 
AJ = J AC? ο д. 


2.АВ 


2 
2— 2 (AB? — Ac? + Bc?) 
BJ := 4 BC? - CJ pio eel А 


2-АВ 


- 0 


- 0 
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AB? - 6.17864 cm? 
BC? - 5.76475 cm? 
CD? - 4.63398 cm? 
DE? - 3.08932 cm? 
EF? - 1.54466 cm? 
FG? - 0.41389 cm? 


2.48569 cm 


AB 


BC 


2.40099 cm 


Area ABIC = 10.94690 ст? | 


2.15267 cm 


CD 


- 1.75765 cm 
1.24284 cm 
0.64334 cm 


DE 


EF 


“ N 
BB 
$3 
ао 
Ë € 
ош 
и | 
m 
3 7) 
а 
а а 
с в 
9 9 
= = 
< < 


FG = 


Area AELF 
Area AFMG 


2.93321 cm2 
0.78595 cm2 


N 
g 
5 

© 

00 

сі 

e 

E 

μή 

τ 
II 

Ξ 
< 
q 
Š 
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it 


(Area ABIC)+(Area AFMG) = 11.73286 cm? 


(Area ACJD)+(Area AELF) = 11.73286 cm? 


2(Ατεα ADKE) = 11.73286 cm? 


AB2.FG?2 = 2.55728 ст“ 
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11.19615 


ВС2+ЕС2 = 6.17864 cm? 


2.76501 cm 


CD? 
FG? 


СО2+ЕЕ? = 6.17864 cm? 


9.44033 ст 
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II II 
в ЧЕ 
a E mim 
о 
о 
о 
о 
© 
re 
II 
9/9 
M | 
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ο 
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II 
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GN 


GO 


AB - 2.48569 cm 
BC = 2.40099 cm 


CD = 2.15267 cm 
2 = 2 
РЕ = 1.75765 ст ΟΡ” = 4.63398 cm 


ОЕ? = 3.08932 сіһ2 

ЕЕ = 1.24284 ст EF? = 1.54466 cm? 
QA - 1.24284 cm 
FG = 0.64334 cm 
PA Ξ 0.64334 cm 


AB? - 6.17864 cm? 
BC? - 5.76475 cm? 


2 = 2 
mPOA = 30.00000° FG* = 0.41389 cm 





AB2.FG2 = 2.55728 cm4 


$ 
| | Bp сыг 1.00000 = 
| | FG? FG? = 1. FG2 - 14.92820 
| | BC2 
AN = 7.91817 cm | —— - 13.92820 
| | ЕС? 
= | BC2+FG2 = 6.17864 cm? CD? 
GN - 2.76501 cm | | ст -—— 
GO = 9.44033 cm | | CD2+EF2 = 6.17864 cm? ЕС? 
со | AB? DE? 
— = 3.41421 | | — = 2.00000 — = 7.46410 
GN | | DE? FG? 
2 - 1.41421 x | EF? 
v2 E | — = 3.73205 
| | FG? 
' | | i ° ° ° ° 
| A Le., so called angular division is also а 
4 


fractional series. Опе сап call fractional series 
elliptical functions. 


^ ^N a 
^ DJ = 6.96383 cm. | рле. СА СВ\2 ` Ἐφ 
| Uwe ( = 48.49497 cm2 DJ? = 48.49497 cm? 
2%. ο 


М, СА = 6.92711 ст 
ED = 1.63379 ст : 


AC - 6.92711 cm 
CB - 7.00056 cm CB - 7.00056 cm 


AC 
AB - 13.53894 cm CB = 0.98951 


2.ED? = 5.33855 cm? 


CM - 3.50028 cm 
AB? - 183.30280 cm? 


AB - 13.53894 cm 
CA?+CB? = 96.99265 cm? 











KJ = 13.92767 cm 


СА? = 47.98479 cm? 


СВ? = 49.00786 cm? 
DF = 6.96383 cm 
DE = 1.63379 cm 


DF 
DF = 6.96383 cm DE = 4.26238 


AC = 6.92711 cm | 
СВ = 7.00056 сіп сенен 


AC+CB 
ΠΕΝ - 6.96383 cm СА CB\2 
AB 72 72 J "996383 cm DJ? - 48.49497 cm? 


= 6.76947 cm | 
ЕВ = 6.96383 cm 


ΕΕΒΕ ABS DJ = 6.96383 cm AC+CB 2 
E g 05373 em | | — = 48.49497 cm? 
AC - 6.92711 cm 2 


DE - 1.63379 cm 


AC+CB2 ΑΒΖ 
^2 “2 -DE - 0.00000 сіп 


ВС - 7.00056 ст 
AC+BC = 13.92767 cm 


(AC*BC) 
ро 


Ξ 2.00000 
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d DJ = 8.08567 cm ` ы” | СА CB\2 
ΕΤ 2 | ——+-—— ] = 65.37801 cm? DJ? - 65.37801 cm? 
СВ = 14.00979 cm й do ак, 


СА - 2.16154 ст 






СВ+СА = 16.17133 ст 





-ED? = 
2-Ер 6-124169 cm AC = 2.16154 cm 


4:00979 cm CB = 14.00979 cm 
AB = 15.78824 сні 






= 0.15429 
cB’ 















АВ? = 249.26865 cm? 







AB = 15.78824 cm 








‘CA2+CB? = 200.94651 cm? 





KJ = 16.17133 cm 


CB? = 196.27424 cm? Scr 
DF - 8.08567 cm 
DE = 1.74953 cm 


a = 4.62163 
a DE == е 





DF = 8.08567 cry 


AC = 2.16154 cm 
CB = 14.00979 cm 


= 8.08567 cm 
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AC+CB A 
= 8.08567 cm СА CB\2 
Pa’ = 8.08567 cm DJ? = 65.37801 cm? 
x = 7.89412 cm | 
ЕВ = 8.08567 ст - J 
AC+CB2 AB2 DJ = 8.08567 cm ^ AC+CB 2 
Ее © 1.74953 ст | ----- = 65.37801 cm? 
AC = 2.16154 cm 2 

DE = 1.74953 cm BC = 14.00979 cm 
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Index is Base О 


Indexs: Пах“ 1 


Number of div. by 
difference at an index. 


(Прах N2-N;-N3)-((Inax-N2*N2)-N;-N3) 


ΝΙΝ» 


Cinax Ξ 13.00000 


- 105.00000 


Total number of fractions. 


М1-(Мз-1) 


- 14.00000 
Мә 


N4-N3-N, 
№ 


Fraction at Index: 


Num:  N1-Ns-Inax-N2 = 30.00000 


Den: Мі - 4.00000 


(N1-N3-Inax: 


Кі 


М2) 
- 7.50000 


- 14.00000 


Fraction at Compliment: 


N4*N2Ignax 


N, 


(NiNs-InaxN2) Ni+No-Inax 
Bee шша” лаш 


М, 


Їхи-о| [wm21-0| 
[m-e] |Мм21-1 











[хш ->2| 2-2] 


імі > з] |М21->3 








іч > 4] [мә > 4 





імі > 5] [Hi-> 5 








[wu- 6| [мә > 6 





Іні11--7| [wm21^7 








[wu- 8| [м2] > 8 











[чі > 9] [Hi > ә 





= 1.50000 


Νι 


Мі - 4.00000 
Мә = 2.00000 
N3 = 8.00000 





| Present 2 Actions 








N3 
—— = 0.88889 
негі 0.8888 





[чі > 10| [м2] > 10 











[νι] > 11| рм] > 11 








= 9.00000 








МІ Мі пах Να 





= 13.00000 
№ 

Мз Мз 
— m8. — = 4.000 
1 8.00000 H 00 
Ns Ns 
— = 7.50000 — = 3.50000 
A I 
Ns Ns 
ИЯ. — = 3.0000 
B 7.00000 4 000 
Ns Ns 
— =6. — - 2.500 
с 6.50000 κ 2.50000 
Мз Мз 
— = 6.00000 — = 2.00000 
D L 
Ns Ns 
— = 5.50000 — = 1.50000 
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CE = — Ба-1-СЕ R4-—,—-0 
М; +] Νι -1 
R;-R47 R,-R4j? В = Ва Rs:=R4 | 
Ες-Ες, 2 R,-R,? Ба-Б4 * 
-4 -3 
(ха? + 1) (ха? + 1) 
лі --Ὁ Ree Эв 
Nu? Nu? 
2 
(ха? + 1) (ха? + 1) 
R5- -0 Re -0 
щі? ν᾿ 


R7- 


Мі = 1.88007 
В, = 0.36916 
R2 = 0.47360 
Ез = 0.60758 
R4 - 0.77948 
R5 - 1.28291 
К, = 1.64587 
R; - 2.11150 
Rg = 2.70888 


Rao 6 
3 2 








R4- 


Rg - 


2 
" 


NT S800% 
В, = 0.36916 
Κο = 0.47360 
R3 Ξ 0.60758 
R4 = 0.77948 
Rs = 1.28291 
Re = 1.64587 
R; = 2.11150 
Rs = 2.70888 












Y 2 А ΚΙΚΟΚΟΝΙΚ, c Rs Rg R; 
AR N: = 0.60053 WZ 4054 "Aum 
Е В, = 0.29177 ΓΝ 
Νι:- «60058 R; = 0.39699 Y 7 Еа 
Ез = 0.54016 Ж ασ 
Circles-Plate 10 R4 = 0.73495 
А Rs = 1.36063 /@; 
рЕ:----- R4:= DE Rs: Ry” Βο-- R4? ν᾽ 
2 R; - 2.51896 
МІ +1 Β D 


R(,-R4* Βε-Β Rç¿=R4 2 R,-R4 


2 4 2 3 2 2.1 
R; - (м, +1) - 0 в, (м, +1) - 0 Rs (М, +1) - 0 R4- (М, +1) - 0 


R, = 0.291764 
К, = 0.396985 
Ез = 0.540152 
R4 - 0.73495 

Rs = 1.360636 
Ες = 1.851331 
R; = 2.518988 


| | Ri-(N,2+1) = 0.00000 
| | | R2-(N,?*1)? = 0.00000 
| Я | Ез-(М12%1)2 = 0.00000 
| ` R4-(N12+ 1)! = 0.00000 
| | Rs-(N;2*1) = 0.00000 
eA m Re-(N,?*1)? = 0.00000 
` : R;-(Ni?* 1)? - 0.00000 





.38502 


Νι - 0.62050 
R, = 0.27175 
R2 = 0.37638 
Ез = 0.52130 
Ел = 0.72201 
Rs - 1.38502 
Rs = 1.91828 
R; - 2.65686 


S 2 





AB:- 1 
А, №, - 2.29403 
Circles-Plate 12 
1 1 
DE = EE REM Rs = 
Νι +1 1 DE 
R4= R5 | R4-R47 R;-R4? Ву R4* 
Rg:- Ες; В7:= Ες 
-4 -8 
N,7 +1 м, 2 +1 
το 5 -0 R- 5 -0 
Νι Νι 
1 2 
м, 2 +1 м, 2 +1 
Bs 2-|-0  Re- >| -ο 
N, N, 


Ni = 2.29403 
В, = 0.49863 
R2 = 0.59339 
Ез = 0.70614 
В. = 0.84032 
R5 - 1.19002 
В = 1.41615 
R; = 1.68525 


R3 - 


R7- 






4 
МФ, 


Мі = 2.29403 ` 
В, = 0.49863 
В, = 0.59339 
Ες = 0.70614 
R4 = 0.84032 
Rs = 1.19002 
К. = 1.41615 
Ет = 1.68525 





S AB -- 
2 М, = 0.80275 


N; = .80275 Р. = 0.26761 
R2 = 0.41527 
Ез = 0.64441 





Circles-Plate 13 R4 - 1.55180 

Rs = 2.40807 

1 ЕЕ 1 Re = 3.73684 
EF := R4 = CG := — 
М14-1 1-ЕЕ R4 


Αν 





1 1 4 T3? 
R4-|—,|=0 Rs-|— | -0 Re-|—;| -0 
Ny Ny Ny 


R, = 0.267597 
Βα = 0.415261 
Ез = 0.644408 
R, = 1.551813 
Rs = 2.408123 
Ες = 3.736957 


` 1 
sasana pa 22 a Βι---- = 0.00000 
А Me N 
Βα---- = 0.00000 
N 
1 
зо. = 0.00000 


В ца 2 = 0.00000 


1 







- 0.00000 


- 0.00000 


у 


Мі = 0.80275 
В, = 0.26761 
R2 = 0.41527 
Ез = 0.64441 
R, = 1.55180 
Rs = 2.40807 
К, = 3.73684 





S AB = 1 
2 Мі = 1.53604 


МІ = 1.53604 В, = 0.09559 
R> = 0.20906 
R3 = 0.45723 





Circles-Plate 14 R4 = 2.18707 
Rs = 4.78326 
Ny 
2 3 
R3 = 772 . R2 = R3 R4 = R3 
М; +1 
1 2 


R4 = Вз Rs = R; 


-9 -2 -1 
(ха? + 1) (ха? t 1) (ха? t 1) 
1- =O R2- -0 R- =0 
Ny М, М, 
2 
(ха? + 1) (ха? + 1) 
"T -0 Rs- -0 








e 
οὐ 
о 
N 
E 
"ч 





0.00000 








№2+1 


2.18707 


Νι 





1.53604 
R, = 0.09559 


R 


0.20906 


Ες = 0.45723 
В, = 2.18707 
Rs = 4.78326 
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N, + 4.00000 
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І 
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Two Triangles 

Saturday, April 6, 2019 

Just the first book or two of Euclid's Elements should give one enough 
information to discover Basic Analog Mathematics. However, it apparently 
did not happen. The reason being is that it is a whole lot easier to repeat 
and memorize perceptible information than to see the intelligible being 
expressed. 

In this little essay, I am not going to say much, I am just going to 
present a little figure which I call Two Triangles. Just imagine what you 
can do with two right angles on the same base. I can call one ACB and 
the other ADB. I will simply present a series of plates which only differ in 
so far as a point go. 


D = 0.57557 
C Ξ 0.50605 
E - 1.13737 


D 
— -E = 0.00000 
с 

А B 


Let us call AB the standard unit by which C and D and their produce E 
is named. We simply have a right triangle to perform our operation. Call 
it AB. The intersection of the two triangles perpendicular to the base AB 
fall on what we can call the segment known to be the square root of 2. 
We are not, however, interested where it intersects the segment, but only 
that it intersects the line which contains the segment. We are interested 
in it only insofar as it expresses and projects a ratio. 

Now, we can give C and D any values we like. We can imagine them as 
triangles ACB and ADB, however, we have no wish to think or speak in 
terms of the mystical angle. We adhere to the notion that a two- 
dimensional plane is expressible as a ratio between two units. 


D - 0.57557 
C = 0.32472 
E - 1.77253 


D 
c -E - 0.00000 





D - 1.07058 
C - 0.50605 
E - 2.11556 
D D - 0.31674 
c Ë = 0.00000 C - 0.50605 


E - 0.62590 


σ 
Ὀ 
(“А ---Е - 0.00000 
σ 
NES 


E 
E 
D - 0.75520 
C = 0.76318 
E - 0.98955 
D 
— -E = 0.00000 
с 
А 
с 
D 


One of the things which BAM helps one with, or one of the things 
Geometry helps one with, is not to set the standard of understanding a 
figure based on the perceptible, which can be very confusing, but on the 
intelligible content established by standards. The standard references 
what is intersected while the mind is looking at where. 


One may notice, even in the Elements as we have them today, 
propositions written up by a weaker mind writes up the same proposition 
in terms of cases based on perceptible location. One can see here, if they 
were done correctly, the equation never changes. Notice also that any 
and every other type of triangle can be found using in the figure. I am not 
interested in obtuse, acute, or any other name one can give to any other 
expression of a triangle. I am only interested in the fact that a two- 
dimensional matrix can produce results using an unit whatsoever when 
compared to another and I do not need Cartesian Geometry, 
Trigonometry, or Calculus to do it. 

The ability to equate an analog to its logical name is not, in any wise 
apparent to the eye. One has to find and use standards to express it, and 
comprehend it in the mind. You can call an analog an isosceles right 
triangle in gray, or a method of dividing two given things of the same 
relative difference in accordance with a standard unit. All of the other so 
called triangles are simply parts of a much bigger and better ordered 
universe. 

Let us take our little figure, Lay it on its side and imagine that C and D 
are on two parallels and AB is just a unit. 


111619 
Descriptions. 


Basic Givens for a right triangle. Although it is 
common to recite only one of these results, 
errantly called the Pythagorean Theorem, it 
helps to at least suspect the entire set 
attempting to write up a figure. One should 
consider a right triangle to consit of six distinct 
segments. 


And if one muse somewhat further, one can 
claim that it is a fractile, which simply means 
the recurson of a unit behavior on a figure 
which produces proportional results. 


с 


АВ - 2.00000 
АС - 1.04881 
ВС - 1.70294 
АП - 0.55000 
BD - 1.45000 
CD Ξ 0.89303 


Right Triangle Basic Math 


AB? - 4.00000 
AC? = 1.10000 
AD? = 0.30250 
BC2 = 2.90000 
BD? = 2.10250 
CD? = 0.79750 


CD 
D -BD = 0.00000 


CD 


AC 
AD 
B 


B 
AC 
в ΞΑΡ - 0.00000 


2 





2 





2 





2 





c? 


BC 





2 





BD 


(АС2+ВС2)-АВ?2 = 0.00000 
(Ар2-Ср2)-АС? = 0.00000 
(CD?-«BD2)-BC? = 0.00000 


-AD = 0.00000 


-AB = 0.00000 


-BD = 0.00000 
B 


-AB = 0.00000 
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0.00000 
0.00000 























Hide Point В 
[Show Base Line Points (20) 


Hide Point A 














[χο 
І ха 
[zs 
[xe 
ік” 
І хв 
[χο 
X10 


ЕЕЕЕЕНЕНЕРЕІЕІННІННЕНІНЕЕЕНЕЕЕЕБЕН 


А 


Β 


А 

































































qiiae Pome wT ро 
fide Point N[2] (ar 
[iae Base Line Points (20)| [545] 
| ΕΞ XA3| 
уз; XA Constructing a numbered line which is 
[5 [хл] adjustable in steps of 20. М1 will set the range, 
[5 [ae] and N2 one can select the working domain. This 
[ΕΞ [xar] will go up to 20 squared. 
[хе κε] 
[55] ΧΑΙΟ 
Ге! Eu 
ра ΕΡΕ 
(ЕЗІ P= 
[52] ХА14 
«ові - [xus] 
pas] p= 
ES Eu 
E [5551 
рат xA 
pus Εξ 
[xis 
[55] 
μα] 
[2] 
[5] 
πο mes 
[5] 
[5] 
Επ 20 
p= Ni= 4272566 N,20-85.45125 “κ "85.45125 
Гел Na = 0.47553 — wp 
[ej Ms 9/25405 gy 91062 P. . 20.00000 
[55] B - 4.68103 c А 
ыи С = 3.86434 4 = 16.51062 
[ris D - 1.63836 p 3 
E Е = 2.22598 A 77:00000 = = 9.51062 
[riz 
Гав] 
Le сс] 
[55] 





V 


2 Simple Spirals 


120119 


Spiral B 


Spiral A | Е 2 





Unit. AB:- 1 
Given. X:= 12 











Y:- 20 
120119A Spiral 
Descriptions. 
2 
AB x AE 
AC := — СЕ := АС AD:=— AE:=AD AH- —— 
2 Y AB 
Вр := AB-AD BH:= АВ-АН ЕН- ./ (AH. BH) 
[.—2 2 AE EK.AD 
CH:-4/AC -EH EK := — EJ := 
2 AC 
CH.CF 
EF:-2.EJ СЕ - ΕΕ- ΟΕ; CG:= 
CE 
EH.CF ΑΟ “ΑΡ 
FG -- -------- 
CE АС-АР 
Definitions. 
1 1 X X х\? 
АС-—=0 СЕ---0 AD-—=0 АЕ---0 АН-|- 
2 2 Υ Υ Υ 
Y-X (Y - X)-(X + Y) 
BD-———-0  BH- ——————— -0 EH- 
Y 2 
Y 
lax? - y? X x’ 
ене =e EK->—=0 EJ-—5,-0 EF- 
2.Y any Y 
(2-Х - Y)-(2-X +Y)| 
CF- —— ——— =o CG 


v^.(v-2.X) 






X-/(Y-X)(X-Y) 





 |(v-2-3).(2-x Y) |2.κ2. y? i 
2.ү2 α.γ΄ 


.|(У_2.Х). (2. у_2.Х.. TX). 
τα. Х (У —2-X) -(2-K+yY)|-|yY-2-xX|-./(y-X) (Κ.Υ ο 


Unit - 1.00000 
XY - 0.80000 
X - 16.00000 
Y - 20.00000 


X-/(Y-X) (XY) 
y2 
[2.Х2-У?] 
2.2 
X.|(¥-2-X).(2-X+¥)|-|Y-2-x]-,/(¥-x)-(K+Y) 
Y^(Y-2.X) 
= |2.x2-y2|.|(2.X-¥).(2-X+¥)| 
23 
x.[v-2:x5).(2 x-v)|.|v-2-x]|-/v-x)x*v) 
Y^(Y-2.X) 
(Area AAFJ) 
(Area AAJE) 


-EH - 0.00000 


-CH - 0.00000 


-FG - 0.00000 


-CG = 0.00000 


-FG - 0.00000 


- 1.00000 
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І 
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' B2 = 4.00000 










2 


Redo 080400 


Trisecting any angle іп Geometry is only possible when you know 


Construction variation. 


the difference between the perceptible and the intelleligible. 


012220 





Unit. 
AB:- 1 What is the ratio of DO to OV? 
Given. 
X:= 10 

012220 Y -= 20 

Descriptions. 

AB X AO 
AU AD := AO AQ а= RJ := ,/ AR. (AB - AR) 


KO:-2.RJ DO:-AD-AO АЈ:= ΑΟ АК:-2.АУ EO:= ΑΟ 


KS:- АК GK- AK KT --/GK^- DO? TO:= ΚΤ. KO 
DG- TO MN-AB MO-AO DM- | MO. po? 


DO.MN Mo? 
= dag -- 












LN = — M = ро CD=CO-DO СЕ=Ср ` (Hr ыы 
ве топо = iis DO - 2.16558 cm 
_ | X = 10.00000 ον - 2.97768 ст 
co? + ЕО? - ce? OV DO | Y - 20.00000 ον 
ον = ————————.  — 21.375 — -0.727273 πώ. | Unit - 1.00000 Do 1:37500 
2.CO DO OV М - 0.75000 ) 
шы К | { 3. 2 Χ2 
K = -0.86603 ag ----- = 1.35500 
Definitions. x iid 
Χ ΕΥ 1 3 
AO-—-0 AD- > =O AR- a ο RJ- уз -0 One can say now that the length of the sides ої ап equalateral 
кн тамақ VAY -x УВУ 

з x 1 triangle in a right triangle used in trisection is 
KO-^,--0 DO-57.-0 AJ-5,-0 AK-1-0 Y 

1 ,/(2-¥ -X) (X+2-Y) Jay -x BY 
EO-—=0 KS-1-0 GK-1-0 KT--——— ——— = 0 TO - ————_——_ = 0 

2 2-Ү 2-Ү 

2 2 2 2 X 
4.Y^-X^-4A/3.Y 1 X“ ΕΥ LN-—— —— -0 
DG- -0 MN-1-0  MO---0 рМ-------0 x? y? 
2.У 2 2.Y * 
(Y - X)-(X + Y) (Y - X).(X + Y) x (a.v? _ x?) ov (s.y?- х2) DO 2.ү2 

СО----0 CD- — ———— = 0 СЕ---------0 OV- = 0 —— - і его од = 0 


2.X 2.X.Y 2.X.Y 4.v? DO 2.y? OV (3.y2 _ x2) 


Ріре 


АВ - 0.76497 ст 
АС - 1.39085 сіп 


АҮ - 2.52882 ст 


АС 
— = 0.55000 
AY 


2-Ү 


(a.y? _ х2) 


2 


- 1.375 


OV = 0.34375 





DO. 


2-Ү 


(a.y? _ х2) 


2 


А - 0.74143 
В - 1.34875 
С = 1.81818 


2.02 


3.C?-1 
3.C?-1 


2.02 


ΞΑ Ξ 0.00000 


-В - 0.00000 


-ОУ-0 DO - 0.25 


Unit - 1.00000 


πι = 1.00000 
XY - 0.55000 
X - 11.00000 
Y - 20.00000 
2Y^2 


2Y^2 


3Y^2 


\ 









1 
/ 






N, + 4.00000 


І 
A Ё 1.58740 
1 
В = 2.51984 


І 
АЗ - 4.00000 
8 


τν 
\1/ B2 = 4.00000 
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Descriptions. 020320 Easy Cube 


Often, one would like to create an easy 
plate for cube roots, instead of doing the 
whole figure. Here is the simplest and 
most accurate way to achive it. 


Draw X to A anywhere and then construct 
O parallel to AF. Have your macro make X 
seek O. 

You might believe that simple geometry 
can out Calculus Calculus, maybe in these 
plates you will change your mind. Calculus 
is a work frought with grammatical 
contradictions, Cartesian Geometry, 
Calculus, Trigonometry are not even 
grammatically correct. They are not 
derived from a correct concept of grammar 
as any possible grammar is afforded by 
complete induction and deduction of a 
simple binary unit. 


1 
Unit - 1.00000 F - 3.66072 F 2-D - 0.00000 
XY - 3.66072 Е = 2.46101 1 
Х = 18.10729 С = 1.60738 Е 8 -C = -0.06619 
Y = 4.94638 2 


D = 1.91330 


ος 
e | 
IN | 
FAN | 
1 | | 
4. r ti | 
| Γι | 
І S а | 
І [ 1 І 
ο α΄ | 
%----<------------:> -------т--- - ж Y 
| ы Vr 
І | 
тке πο... ὁ----- ol L. %-------------------- ФЕ 
| B: с. D iv AB | 
| І 
І І І | II 
| 1 | ПШ 
| 1 | | 
| | | | 
| 1 | $ 
| | Ж | 
| 1 æ : | | 
І І і nd І 
L І 
| | “| | 
| | M І 
| | Why | 
| 1 ү | 
| І ta, | 
| | | | 
таа ae | 
І 
І | | 
| | | 
1 | | 
1 | 4 
І | | 
1 | | 
1 | | 
| | | 
| | | 
=já | | 
| | | 
1 | | 
1 | | 
1 | | 
| | і 
І | | 
i | | 
ү | І 
"oE rA SSS SS = ə 


ЕЗ-Е = -0.08575 


1 
Unit = 1.00000 Е = 3.66072 Ε2.Ρ = 0.00000 
ХҮ = 3.66072 Е = 2.37526 1 
Х = 18.10729 С = 1.54119 Е 3-С = 0.00000 
Y = 4.94638 2 


D = 1.91330 


κ 
ΙΝ | 
] 
VW 
v 
UN 
мм 
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| її 
І I | \ 
I и й 
μι νε. району k sasa 
М с. р 
I h ! 
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] Е 
I I 
I I 
x “η 
| ж. 
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] I 
] I 
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] I 
] I 
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ЕЗ-Е = 0.00000 
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Descriptions. 


Sometimes one is want to 
trisect some particular angle 


the easy way. Here it is. Draw it 
up with X anywhere and project 


O. Have your macro make X 
seek O. It is a whole lot neater 
than sliding a piece of paper. 


By knowing the geometric end 
results, one can write 
algorithms which are a whole 
lot more accurate and efficient 
than by just using the 
traditional methods. 


020320 Easy Trisection 





Unit - 1.00000 


m/CDE = 75.16146° ` 


m/A1H 


m/D1H 


mZAIH 
mZDIH 


= 3.08512 


= 2.69934 


т/АІН = 72.13257° 
mZD1H = 23.38081° 


mZAIH = 17.86743° 
m/DIH = 6.61919° 


Unit = 1.00000 
mZCDE = 60.00000 ° 


mZA1H 
—— ——- = 3.00000 
m/D1H 
т ZAIH 
——— = 3.00000 
т ZDIH 


т/АІН = 72.13257? 
mZD1H = 24.04419° 


mZAIH = 17.86743° 
m/DIH = 5.95581? 


020320 Squaring a Rectangle 


Descriptions. 


This is just another way to study rectangles, 
complements and square roots. 


Unit - 1.00000 
XY-0.34859 B A 
X - 2.40306 
Y - 6.89370 


Unit - 1.00000 
XY = 0.32776 | 
X = 2.25949 

Y = 6.89370 


| X - 0.32776 

| F - 0.46940 

| /Х<1-Х)-Е = 0.00000 

| | Атеа АВСХ = 17.51676 οπι2 

| | Area ΟΡΕΕ = 17.51676 cm? 
А - 





The Holy Grail 


Sunday, February 23, 2020 
> noun 


(the Grail or the Holy Grail) (in medieval legend) the cup or platter used 
by Christ at the Last Supper, and in which Joseph of Arimathea received 
Christ's blood at the Cross. Quests for it undertaken by medieval knights 
are described in versions of the Arthurian legends written from the early 
13th century onward. 

A thing which is eagerly pursued or sought after: the enterprise society 
where profit at any cost has become the holy grail. 


— origin from Old French graal, from medieval Latin gradalis ‘dish’. 


Most people, around the world believe that the Holy Grail, if they 
believe in the Grail, has been lost to history, but this is decidedly not 
true:— 


There it is, it has also been called the Bowl of Siddhartha and even the 
Philosopher's Stone. It is certainly not lost; it is mankind that is lost. 
Here is the mystery people do not comprehend; perhaps no one has 
explained it to them. Before I get into that, I need to dispel other myths 
men tell each other, especially about the Bible and the science of their 
own evolution. 


Did you know that it is written, in several places of the Bible, that man 
cannot even read that Book until after a certain time in history? That 
man is still being made and until he reaches a certain point in his 
making, he will only dream that he is a man, that he has understanding. 
It is also written that man will be in this condition until a pure language 
is introduced to him. Today, even scholars still do not know the 
relationship between Language and Grammar. I can put that relationship 
into grammar, but your ability to comprehend what I say is determined 
by how much of a man you are, how much of you is complete, as a man. 

A man is measured by his distinction from other forms of life on this 
planet. That distinction resides in his ability to clearly see Language, 
which nothing in all of creation can speak. It is an intelligible. Language 
is a biological inheritance. Every form of life is made from it, and every 
form of life expresses its comprehension of it, from the most primitive 
forms of life to the most complex. Language is Universal and Intelligible. 
Grammar, which is a physical recursion of language, is Particular and 
Perceptible. A species can only formulate their systems of grammar to 
the degree that they comprehend language. As scholars, even the current 
scholars, have and are still, expounding their confusion and lack of 
comprehension in each of these, all I can do is explain it to you, your 
own state of creation determines your ability to comprehend what I say. 
Suffice it to say, both science and religion today are still lost as to what 
man is, why he is, and what his purpose is in this life, even though 
everything was long ago put into simple words, words which are 
decidedly very provable. 

Every life support system of a living organism is designed for the 
salvation of the life of that organism; every one of them. However, that 
salvation is particular to that part of the environment that life support 
system can process. Each of them is particular, and thus, do not have 
the ability to process time, itself. The mind is one such life support 


system, and it is the most powerful life support system possible. It is the 
most powerful possible, because it is designed to process the intelligible 
which is over every possible relative difference, even time, itself. When 
functional, man will even conquer death. A mind is a symbolic 
information processor constructed to predict the results of every action, 
every relative difference, and every thing. It achieves this from the 
Universal of Language, also called the Word of God, which simple minds 
believe is just some book, but it is factually the Word of Creation itself. 
Since nothing but God can speak in language, man has to speak іп 
grammar systems which are in the image of that language. Language is, 
in a metaphor, such as Adam and Eve, A Conjugate Binary Pair which 
affords even reality itself, complete induction and deduction of every 
thing. 

Today, all one has to do is meditate on their computer to realize that 
all of information is processed using binary; however, it takes any 
species a long time to evolve to the stage where it can comprehend this 
fact with a mind. 


One is also, in metaphor, informed that there are exactly four systems 
of grammar derived from binary, arrived at by simple binary recursion. 
They are also informed in metaphor not only the fact that every possible 
grammar is metaphorical, able to use the binary unit for complete 
induction and deduction with that grammar, but also that of the four 
grammars three are logical, and the last is analogical, this last grammar 
can be used to metaphorically to illustrate every possible line of 
reasoning in every possible grammar, it is called Geometry. The first 
three grammars are all logical, Common Grammar, Arithmetic, and 
Algebra. 

бо, in this little section of my work, I will show you how to understand 
the philosophers stone, the cup of Siddhartha, the Holy Grail, of the life 
of mind and body. You use an image of the Cup, like this:— 


You turn your world upside down, turn from illiteracy to literacy. 
Literacy gives a species the ability to turn the past into a future and to 
bring that future to pass, which, deliberately, is the solution to the name 
of the Beast, 666. It is a puzzle that those with eyes can easily solve. 

List of Plates to use for the story. 
The plates used in the outline. 


S 2 Homind's Quest for Тһе Holy Grail 


Story project: this is simply an outline of that story. How pedantic can one be and still hold the storyline? 


The whole idea is an ordered progression, unlike our real thrashing aboout. This ordering, howevever, is to be 
implied in the story, and never mentioned. It is to follow step by step the available moves with straightedge 
022020 and compass with what the figure offers. One can even turn Hominid into several characters over several 


generations. This project should be done. 
Descriptions. 


Once upon a time, Hominid took time to ponder the common stick which he found laying on the ground and as he wanted to think about it long and hard, he preserved 
that stick in memory. He learnt how to draw in the ground with his stick and to follow those drawings in memory. 





He found, that in order to ponder this stick, that it might be advantageous to name it, and so he did. He named when it came, A, and when it left, B. 





One day, Hominid decided to do for the stick as 
he had done for himself, build it a shelter. 


This shelter reminded him of his own home and on another 
day, while meditating on his stick, in its home, it seemed 
that this stick and home might feel better if it had at least 
one occupant. And so Hominid placed in his home an 
occupant like himself. 


S 2 


Іп order to meditate on his little home, 
with its littlel man, Hominid decided that 
it might be advantageous to increase his 
understanding of names. Eventually, 
Hominid learnt meditation about C and 
where he was at through a process he 
called arithmetic. Suddenly, Homid 
realize that this gave him a lot to think 


about. 
A ο Β 
Given. 
AB := 20 С = 8.00000 
АС-8 В - 20.00000 


BC:- АВ-АС ВС-12 


АВ АВ АС АС АС BC 
2225 --.-1.6667 12-04 22-04 —-=0.666667 АС 
АС BC AB AB BC 


- 1.5 АС-ВС-96 


АП of the places, his arithmetic told him, were іп the 
home of C, except one. This last result troubled 
Hominid. 96 could not possibly be in the home of C. 
What is the meaning of this? He began to wonder 
about the future home of C and about things C could 
never see. 


One day, Hominid wanted C to be more like him, 
and ponder the sky dome and so, he noted it as the 
following. 


Then Hominid began to wonder, again, what would 
there be to ponder in CD, in itself, by itself? How A c B 
would one clime up to heaven, to D to learn? 


C - 6.00000 
B - 20.00000 


р 
Hominid built C ladders up into heaven to D 
and over time, he learnt from his arithmetic 
and his stick, his shelter, its occupant. 
A ο 


CD := ,/ AC. BC B = 3.00000 
С = 20.00000 
AD-4AC?.cp? Bp :=4/ BC? +CD? 


cp? cp? 
——_BC=0 ——-AC=0 
AC BC 
AD? BD? 
~~ -AB=0 — -AB- 0 
AC BC 


And so on. As the number of things which Homid learnt grew, 
Homid thought that it was time that C had a basement to put 
all of his stuff in, the home was getting crowded, which to 
him was an odd thing to think, as crowd simply means to 
group into one with the added connotation, a bit much for one 
place. But, he built his basement anyway. 

For a long time Homid and his little man played with all the 
toys they had found together in the room in his mind using a 
simple stick. 


B - 3.00000 
C - 20.00000 


р 
In our little story, Hominid starts 
pondering this issue, which will 
eventually lead to the following. 
A с 
В - 3.00000 
С - 20.00000 


First and second basement 
archives. Here, X is fixed 
midpoint. The finishing touch, is 
in the next plate, to move it and 
learn the final ratio's. 


G 
—— - 3.00000 
DE 


AD - 0.20000 
GH - 0.20000 
DE - 0.20000 
DG - 0.60000 


DEFG - 0.12000 
ABCD - 0.04000 
DEFG 
ABCD 





= 3.00000 


Xp = 0.03162 
x, = 0.09487 
ха = 0.28460 
хе = 0.85381 


a - 1.00000 
b = 3.00000 
c - 9.00000 
d - 27.00000 


а 
— - 9.00000 
b 


d 3 -b = 0.00000 
= 

d 3 -c = 0.00000 

b3-d = 0.00000 

Ь2-с - 0.00000 


b 
— - 0.11111 
d 





яз 


= 9.00000 


= 27.00000 


KIN 


= 3.00000 


= 3.00000 


= 3.00000 


= 3.00000 


Final basement archive. 


In the above, the aviary, 
exponential manipuloation and 
how to locate any bird in the sky 
has to be incorporated. This 
story might take some time. 


One has to add in induction and 
deduction, in Hominid's home 
and how he goes beyond it. 


This last plate demonstrates the 
whole of matematics in a single unit. 
АП the simple relationships formed by 
it. It all resolves down to simple 
arithmetic. 


Induction and deduction in every grammar system 
does not change the fact that recursion can never 
change simple arithmetic or binary progression. 
The Holy Grail has always been the image of 1. 


Nothing like a single equation for the whole of 
grammar. 


XY - 0.10504 
W - 2.10088 
X - 20.00000 


Unit - 1.00000 


XY - 0.83333 
Y - 5.00000 
Z - 6.00000 


XY - 0.85885 
W - 17.17695 
X - 20.00000 


Unit - 1.00000 


XY - 0.83333 
Y - 5.00000 
Z - 6.00000 







w 
Jaw 





2 
-—-b = 0.00000 
Y 


Food on My Plate 


ἐκ 
Uu) 
Ф 
= 
ο 
c 
= 
wi 
Ф 
A 
Ф 
‚Я 
ж 


John Clark 


Work to at least attempt to do. 





4.00000 





S 2 


Сіуеп. 
М1:- 4.55192 
Мо:- 2.63187 
110194С 
Descriptions. 


Maybe I am remembering badly, but there 
was something about trying to find a way 
to construct duplicate ratios? How hard 
can it be? one can find duplicate ratios on 
any segment given any point, two of them 
in fact. 


I do not think I need to keep writing the 
figure up, but maybe later. 


Definitions. 


Duplicate Ratios 
Procrastinated write-up? 


A - 0.00000 
AB - 0.20070 
AC - 0.51326 
AD - 0.81848 
AE - 1.00000 
BC - 0.31255 
CE - 0.48674 


CD Ξ 0.30523 
DE - 0.18152 


J4AB-CE-BC = 0.00000 


AC-DE-CD = 0.00000 








9 2 Unit. 
Given. 
Place EF and GH and find JK. 


I do not think I have drawn this figure correctly since the first time I drew it. Every write up of it after the drawing 
has been in error. I may get around to writing it up now that I disected and redrew it correctly. 


042296B 
H 





Definitions. 


Unit - 1.00000 
W/X - 0.45000 
W - 9.00000 
X - 20.00000 


Y/Z Ξ 0.55000 
Y = 11.00000 
Z - 20.00000 


XY - 0.70000 
U Ξ 14.00000 
V - 20.00000 





09 03 94.MCD First Day. Page 74 (28) Galileo 


Imagine a cylinder about the axis CF. The area of the circular ribbon Gl is always equal to the 
area of the circle HL cut by the cone CDF. Galileo uses this to "prove" that a point is equal to a circle. 
He will first states that the volume of the cone, CDE is equal to volume of the bowl ADF. Because 
they both degenerate, one to a point, C, the other to a circle with radius AC, the point must be equal 
to the circle. He further states, since this is the case, all circles are equal to each other. 

"Now, since as these solids diminish equality is maintained between them up to the very last, 
we are justified in saying that, at the extreme and final end of this diminution, they are still equal and 
that one is not infinitely greater than the other. It appears therefore that we may equate the 
circumference of a large circle to a single point. And this which is true of the solids is true also of the 
surfaces" 

Galileo took this example from "twelfth proposition of the second book of De centro gravitatis 
solidorem by the Archimedes of our age, Luca Valerio." 


ps. М 





AD 
E AD:-5 СІ:= Ар СРо:=0 a жаста CI: Ар GP := AD 





/ 
РА IP := Cl - (Ср)? HP. := CPt Gp? - (ір)? - (ung? - 
. 4 ШП 
"m ü 0 


Ы k=; 





























ΩΝ :=2-AD 10; := 2IPL HL, := 2.HP L GN? _ (ro? + (нь?) GN = i (10? + r (m4)? - 


























0 0 
0 0 
тақ? = тод)? | - v (H4? - io? - тод)? = v (H4? - 

















0 0 0 
0 3.142: 10-304 -3.142:10:304 


| will completely agree with his analysis, providing that he does not change the subject. They 
are both still equal in volume, in his original statement, or area in his proof, which is 0. He does not 
see what he has done, he has in fact exonerated Euclid. The boundary is not part of the figure. By the 
looks of the text, Galileo was completely awestruck by this simple little miracle. Galileo was not the 
first to change coordinate systems of reference to make it appear that he won a bad argument. Plato 
used it to stun many audiences in his dialogues. Einstein used it to bend space. Galileo still had a 
"ball bearing" metaphor for geometry. 




















+ $* Тһе Non-Euclidean Critique 


1. Ihave often observed the wonder that the sum of angles in a triangle is 
equal to 180? as if it were some big mystery. Have they not read Euclid? Do 
they not understand? Perhaps if we restate the observation as “Тһе sum of 
angles in a triangle is equal to one half the angle of a circle, what would be 
said? Whatever is done to the triangle, must now be done to the circle! 


2. Since the three terms of every triangle lie on the circumference of a 
circle, the angles all cut offa portion of that circumference. When one thinks 
of a triangle, they should automatically call to mind the circle. 


3. > ь о the angle at the 


circumference of a circle is one half the angle described from the center of 
the circle then the total angularity ofthe triangle is one half that of the circle. 
It does not matter what it is measured by. Where is the mystery in simply 
dividing a thing in half? In other words, if one look at a circle as angle, then 
one must see the triangle as half a circle. 


4. Now let someone claim that they have a triangle with a different sum of 
angles, and I now ask, show me its double. Some quick minded individuals 
would soon realize that the claimed geometry is now also bereft of a circle. 
And ifthe simple arc is missing, so too must any claim ofthe more complex. 
As “4” does not precede “2,” a complex arc does not precede the circle. The 
relationship is symmetrical, show me the symmetry in any other claim. 


5. And as far as parallel lines, that is incredibly simple. A plane is а two 
relation. Being a two relation, concepts must be predicated deductively from 
a binary set (study Aristotle.) If I deny one relation as a premise, no 
grammatical manipulation can possible reinstate it. In other words, given 
two one-relation propositions in a two-relation, one can predicate between 
these one-relation propositions the second relation or not (there ain't no 
middle!) If I predicate the second relation, the predicate is called angle," if 
I do not, “not-angle,” I have predicated the first or parallel. If I premise the 


* A:009 
$ NONEUCLID 
* NONEUCLID 


FL: Page 1 9/15/2021 


second, the binary set still has the first to be predicated, and vice versá. 
Boole did not invent binary logic. 


FL: Page 2 9/15/2021 


092296 First Day. Page 89 (44) Galileo 


Given a straight line divided into unequal parts which bear to each other any 
ratio whatever, to describe a circle such that two straight lines drawn from the ends 
of the given line to any point on the circumference will bear to each other the same 
ratio as the two parts of the given line, thus making those lines which are drawn 
from the same terminal points homologous. 





АВ := 100 СВ:= — СВ<---і 


AC:- AB-CB CD:= CB 


AD := J AC? - CD? 


CD-AB АС-АВ 
AE := 























BE := : 
Ар Ар 
κ 
| АС-АЕ ΟΡ.ΑΕ 
АЕ- ΕΕ := 
Ар АС 
FC:- АЕ-АС ЕЕ=ЕС=0 
АЕ 2 АВ 
ЕЕ= ЕС=0 ЕЕ= АЕ-АС=0 БЕ = АС. -AC = (ЕЕ = AC*.-—— - AC = 0 
АБ AD? 
2 2 2 2 Е 
Еее (АС-АВ – АС“ + Ср ) κ ο (АС-АВ – АС“ + СВ ) "A (АВ-СВ) _ 
(-Ac? * cp?) (-Ac? η св?) (АВ-2-СВ) 
ορ. = gp οσο зобра св. (АВ- св). -0 cp.Ac.2B. = св. AB - CB). - 
AC (AB - 2-CB) AD (AB - 2-CB) AD? (AB - 2-CB) 
CD-AC. 2 Ξ СВ. о 1 CB-AC. = СВ. s 
[AC _ cp?) (AB - 2-CB) (АС E св?) (АВ-2-СВ) 
eu (АВ-СВ) _ (АВ-СВ) _ 























CG := 2FC СХ:= = GX := CG — CX 


XY := 4'GX-CX AX := AC + CX 


BX = CX- CB AY := ΑΧ’ + XY 
BY := JBX? + XY? 


АС _ АУ _ 
CB ΒΥ. 


082197 


In my files I have the following plate, from what book I do not recall, however, 
the figure as it was written up there was listed as a "special case," of what I do 
not recall either. But I want to write it up because it is not a special case of 
anything, it is actually a plate showing that one can treat every triangle as an 
eight circle problem, simply add the remaining two sides by recursion of the 
first. I suspect now that if someone thought this was a special case of 
something, then they did not comprehend the actual relationships, they are 
easily found by compass. 

The project would start with the equations from 062793 and 040694. So, this 
is a project I am interested in doing and have been for a long time. I might 
even find the book it came from. Might be interesting to find the equations for 
all eight circles. Maybe some day. 


г 


page 138, special case. 
Find this book. 


08/21/97 





Eight Circles and a Forgotten Book. 


The book is Computing in Euclidean Geometry Du and Hwang. 





Unit. 
Given. 


Steiner Point 


082297 
Descriptions. 
Definitions. 





Steiner point solution (a) page 361 Computing in | ` ж 
Euclidean Geometry Du and Hwang 1985 ` ИИ 


100299 


Enough here {ο keep one busy for а while. 


The Circle and Segment, which if one can see 
it is fundamental to Jacob's Ladder which I 
use for BAM and BAG. They represent 
induction and deduction, arithmetic and 
geometric processing. This is why so many of 
my plates use it. 


Again we see that trisection is directly related 
to square roots. However, there is just a lot of 
beauty seeing all of the interactions in the 
figure. 


AB - 5.42961 cm 
AC = 9.87931 cm 
AD - 17.97565 cm 
AB-AD-AC - 0.00000 cm 
mZDJB = 90.00000° 
m ZKJL = 30.00000° 
m^/DJB 
m ZKJL 
m/JBH = 68.31951° 
m/JBE = 22.77317° 
m ZEBG = 22.77317° 
m/GBH = 22.77317° 
m/JBH 
πι ΒΕ 
mZJDH = 21.68049° 
m/JDF = 7.22683° 
т ZFDG = 7.22683? 
m/GDH = 7.22683° 
m/JDH 
m/JDF 


= 3.00000 


= 3.00000 


= 3.00000 





[[Animate Point 











100499 Parcing project 


m ZKGB = 66.41899° 
m ZKGI = 22.13966° 
m/KGB 
m/KGI 
mZLMN = 60.00000 ° 
m/MNL = 60.00000 ° 
mZNLM = 60.00000 ° 


= 3.00000 


m/PC1 = 66.41899° 
mZPCQ = 22.13966° 
m/PC1 


------ = 3.00000 
т/РСО 


mZPH1 = 23.58101° 
mZPHL = 7.86034° 


mZPH1 


—— — = 3.00000 
mZPHL 





Area ОСЕ - 50.70109 cm? 
Area OGB = 50.70109 cm? 


mZRST = 57.11732° 


100799 


2 








inicie EE S 
ο 





Х 1/10 
X 2/10 
X 3/10 
X 4/10 
X 5/10 
X 6/10 
X 7/10 
X 8/10 
X 9/10 
































































р 


9/10 
8/10 





7/10 | а 

/ | Linear Multiplication and Division, 
6/10 14 Dual Vanishing Point Method 
5/10 } Б Unit and Universe of Discourse. 


mZABDE = 76.617° 


.- 


— mZABEI = 63.234° 











М 
A 
S 











ABAN = 0.638 in. 











A ratio between 3 and 
3.732 for all angles. 


P 


mZABCD = 13.383? 


2 


Unit. СІ:- 1 











Given. 
X:= 7 
Y:= 20 
090702B 
Descriptions. 
Definitions. xd 
———--A = 0.00000 
2.X-Y 


Unit = 1.00000 |, /ppi = 72.25197° 


` ХУ = 0.35000 ,,/рр5 = 24.08399 ° 
x = 7.00000 μα 
Ү-20.00000 —7pgs = 3. 

A = 2.60357 


mZDC1 = 17.74803° 
| mZDCR = 5.91601? 
Чо mZDC1 


------- = 3.00000 
mZDCR 


2.5 


mZFAC = 45.4299 mZOIP = 45.429? 
т./БА) 229489» mZOIQ = 14.744? ; 


mZFAC = 1541 = 3.081 
mZFAJ mZOIQ 0 




















mZEVFRC = 94.625? 


mZNAC = 12.284? 
mZOAC = 36.853? 
MZXAY = 15.355? 


mZOAC 2.4 " ш 
ΠΖΧΑΥ 720 7 





г 
4 σι σι 
< Б 


оз 
σι 





/ 


А 
со E(pull) 
























т ZCAFN = 18.426: — 


E τ. 2.4 7 
ү ут. 2ОАС_ Е 


mZOAC \ 


mzoax 71200 


mZOAX = 30.711? 
mZOAY = 46.066° 


mZOAY 


mZOAC ^ 1.250 
mZFNAEV = 90.000? 


360 


— = 1 
24 5.000 


= 12.500 








HoH ға 
-3 


MP = 6.840 in 
мо = = iL in. 
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Unit. 


Given. 


Trisection by Pole 


093002 


Descriptions. 
Definitions. 





Unit - 1.00000 
mZABC = 50.94564 ° 
mZDBE = 16.98188° 
mZABC 
mZDBE 





= 3.00000 





mZAJC = 21.45744° 
m/GBH = 14.30496° 
т./АУС 


— = 1.50000 
m/GBH 


mZAII = 42.91489° 
mZGBC = 71.52482° 


Unit = 1.00000 
т/АВС = 42.91489° 
mZDBE = 14.30496° 
mZABC 
m/DBE 
m/GBH = 14.30496° 


= 3.00000 


т/А1 = 42.91489° 
mZGBC = 71.52482° 


т/СВС 
----- - 1.66667 
mZAII 
mZAII 
— = 21.45744? 
2 
т/СВС 


-mZGBH = 0.00000° 


Unit. 


Given. 


Descriptions. 
Definitions. 
K D 
аты d 
; Ж й > 41H 
I BT `. 
Ше в 
НЕ: .----4.-...- dl ae = 
А’ 1; л.с 
ч | p" 
Unit = 1.00000 M Plate A 


XY - 0.55000 
X - 11.00000 
Y - 20.00000 


Parcing project 100402 


K D 
ae *- ж 
av „Н 
! № а, 
[ HON о.” 
| x` B Pec 
φ-------------- ВЕ ЕЕ < -- 4----- — 39 
A 1 JC Q 
= "E Plate B 
M 


Unit - 1.00000 
XY - 0.55000 
X - 11.00000 
Y Ξ 20.00000 


mZNFQ = 47.88604 2 
mZNFO = 15.96201° 
mZOFP = 15.96201° 
mZPFQ = 15.96201° 
mZNFQ 
mZNFO 


= 3.00000 


One can add all the developments if one likes and see how they all relate. 


mZNFQ = 47.88604 ° 
mZNFO = 15.96201° 
mZOFP = 15.96201° 
mZPFQ = 15.96201° 
т /МЕО 
т /МЕО 


Unit - 1.00000 
XY - 0.55000 
X - 11.00000 
Y - 20.00000 


= 3.00000 


Adding 042398 

K D 
=з 
Я и 
| ч | m E 
лу Αἱ ΙΝΕΣ, 
νὰ SUR 
τω" ον B Pe | 

е-------------- %------%..------ %---------- "----- гей 
А! 1, J C Q F 

і, Plate C 

£ 
M 


mZHRJ = 143.65813° 
mZHRS = 47.88604 ° 

mZHRJ 
mZHRS 
mZHRJ 
mZNFO 


= 3.00000 


= 9.00000 


Descriptions. 
Definitions. 


2 


Unit. 


Given. Parcing project 101402 


Square, rectangle and complements. 


Unit - 1.00000 1! 
XY - 0.35000 
X - 7.00000 





` У=20.00000 || / .-* mZABC = 60.00000° 





mZDEF = 72.25197° 
m BEF = 24.08399 ° 
m^/DEF 
т/ВЕҒ 
mZAEB = 24.08399° 
m^/DEF 
πι ΑΕΒ 
mZDEA = 24.08399 ° 
m^/DEF 
m^/DEA 


= 3.00000 


= 3.00000 


= 3.00000 











mZFGH = 40.950? 
mZNLR = 13.6509 | 


N 


mZFGH x 
=3.000 ` 





| mZNLR \ 











mZAELR = 81.9009. 


т./ҒОН = 40.950: 





mZAELR | 
- 2.000 


mZFGH , 
mZELF = 40.950? 


/ 
РА 
/ 


/ 





BKF - 0.590 іп. 


BNBL - 0.590 in. 








N 


mZFGH = 40.950? 
mZNLR = 13.650 | 




















mZAELR = 81.900° 


mZFGH = 40.950° 


m/FGH ^ 
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Plate 1 


Unit. 
Given. 


Parcing project for 111402 
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Plate 1 


S 2 Four Siblings Plate D 
Unit. AB:- 1 





Given. Not done, in process 
Х:- 11 
ү. 17 Error in figure, not correct E and Е do not terminate at D. 
032403D 
Descriptions. 
X | 2 2 
АС:- 2-АВ АХ — AC. BX:- АХ-АВ EX :=. AB“ + ВХ 
2 
BX 
GX:= x EG: EX-GX БЕ:-2-ЕС ΒΕ:- / 8 
ΕΕ DX 
EF:- BF- AB DX:= DE- ЕХ ЕМ: EX. — DR: AB. — 
AB EX 
EN же mR? | ВЕ | τ җ 
BR := 4 AB -DR BH - BERG ο НХ:- BH - BX CN | — бейе 
нх ο, ЖҮ-0.64706 
РХ = BR-BX HR:= BR- BH JH:= Dex JH - 0.239225 ` X = 11.00000 


Y = 17.00000 


Definitions. 


DX = 0.876375 





| Animate Point | 


т /ЕЕОСЕО = 17.060° 
т/ЕЕАС 2000 
m/ZEEDGED `` 


mZEEAC = 51.180? 








пт /ЕЕЕОЕМ = 60.000? 








` 
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2 Unit. 
А, Сіуеп. 
Parcing project for 031605 
Descriptions. 
Definitions. | 
ML 
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C US. 
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Unit. 


Given. Parcing project for 032405 


Descriptions. 


032405a.gsp 


Definitions. 











And by looking at it, maybe another twenty years it get done. 

















S 2 Unit. 


М, Given. 


110706 Sketchbook D 


Descriptions. 
Definitions. 











110706 Sketchbook В 


Descriptions. 
Definitions. 








Unit. 


Given. 


110706 Sketchbook C 


Descriptions. 
Definitions. 






Tangent to the Ellipse 


Unit. 
Given. 


110706 Sketchbook E 


Descriptions. 
Definitions. 





S 2 


Unit. 
Given. 
Parcing project for 062507 I did find a cleaner plate for 110706 here 
This is the second plate on the web I found for tangents, and I call it the inverse ellipse method. I should at least example the stps 
22. it is quite good. in construction. 
Descriptions. 
Definitions. 


110706b 
Found on the Web 


My u plate from 110706 got 
some of this but missed the 
home run. 











Unit. 
: i roject for 072707 
Given. Parcing project for 07270 
Area A ABC = 6.89734 сш? 
Area ADEF - 9.76888 cn? АВ = 5.88433 cm 
inti Area ADE BG - 2.43524 cm 
Descriptions. ( _ D та 
Definitions. (Area AABC) 
— = 2.41633 
BG 
mZFDE - 74.293229 
mZHBC - 74.293229 
E 
A series of plates 


exploring the relationship between an angle common to two figures which maintain a constant ratio in area. 


Á E B 


Area A ACB = 7.24215 cm? 
Area A ABC = 8.56804 cm? 
(Area AACB) 
(Area AABC) 


AB - 5.86317 cm 
BE = 3.17743 cm 
mZBAC = 66.89978° 
mZDBC = 66.89978° 
т/ВАС 
m/ZDBC 





= 0.84525 


= 1.00000 Move Me D 














































































































І Show Points 








Area OLA = 179.73717 cm? 
Area OMA - 28.01693 cm? 
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The Attic Files 


My Logo is called John 312, which is a line count for each figure, it is also a reference in 

the Book. This might seem arrogant, however, I am 

Q alive today because of what some may call a miracle: I 

(2 view this miracle as other worldly intervention. During 

> my Ше time something has had an interest in me, 

which appears to have disappeared a long time ago 

when I finally understood why. Once I was on track, I 

have been apparently left to my own devices. I was 

asked to express the evolution of the mind of man, an 

evolution which is based on a Universal called 

Language, which cannot be seen or taught, it is an intelligible. Language is Universal and 
Intelligible. Intelligence along uses the paradigm of Language to construct Grammar. As 
Language is the Universal Intelligible of a Binary, which is the definition of any and every 
thing, it produces exactly four categories of Grammar. Currently the human race is illiterate, 
and tosses words around without any knowledge of order or their foundation. Mankind, like 
every madman, is elevated in its own eyes, when in fact, we are still fools. It is the 

manipulation of memory which helps bring us back to reality, not the burning fires of 
hallucinating dribble with pasted together words. This is why I have my own intelligible attic. 
Perception determines conception, conception determines will. We learn from reality to make 
real things. A sane person does not go about dribbling words like theory of this or that. As 
Plato said, we can only name the parts of things which means there is not one damned 
theoretical part of that at all. We can either effect and learn binary recursion, or we can spout 
gibberish calling it science with all of its hilariously ridiculous jargon and factual gibberish. 


The attic is where old and sometimes young people put things in storage. This is a 
collection of such things, the evolution of the Delian Quest and the foundation of my other 
works in geometry such as Basic Analog Mathematics and the BAM Sample Dictionary. There 
are things I may want to take out of this storage and rework for the Delian Quest, and I may 
want to meditate on figures here and see things I should write-up. I may seem to be slow 

with this work, however, it is by far not the only work 
Q I do as a search for me under johnclark8659 or 
C Phil8659 on the Internet Archive will show. 


9 As far as my logo goes, a truck driver once called it 
the Happy Campers, John, the fire and a mythical Lady 
of the Lotus. I have always imagined that this mystical 
LOL would be the love of my life. I never met her, which 
means that I am not, at least yet, a happy camper. 


Preface 


Part of this work has been previously published in some shareware circles using, Replica and 
then Envoy. Neither kept pace with me. I was hoping that someone would give me some 
feedback, perhaps a figure or two to help educate me. In the years it has been out there, not so 
much as a peep. It was labeled “Meditations,” but it is actually an illustrated work of fiction. The 
main characters are One Circle, One Square, and One Line. The consultant to the trio is a 
psychologist called E. Algebra. From time to time the trio would collar me and inform me of their 
progress, what I remember I have recorded. I enjoyed the stories of this trio, mainly because I had 
never heard them before. 


Contents 


1989 The Delian Solution: Sometime before this I had made my mind up that I 
needed another long term goal. Finding the solution to the Delian problem seem to fill the bill, 
how much longer can one get than the impossible? Not only is the problem considered impossible, 
but I know spit about Geometry. But here I was a little arrogant, as I had solved a couple of 
problems before considered impossible. I have learned though that it is sometimes not the answer 
that is impossible, but that the ears to hear the answer are plugged. This plug is often a guardian, 
an astute guardian wary of who passes by and stopping any alleged intruder. 


I wrote this green little paper when I found something I had not seen before, which is not saying 
much. It was originally hand typed, hand drawn, copied and sent out and it returned again to me. 
My next phase was “big” drawings which, considering mercy, I present none. 


06.20.92 JA Triplicate Ratio: It was some time before I acquired a computer system to 
write in. And some time before I acquired a good drawing program. And some time before I was 
offered Mathcad to explore figures with. This paper was written up in Word for Windows. 


08 12 92 Cubing a Sphere, a Rusty Construction: I had originally done this prior to the 
1989 paper and worked it with a hand calculator. 


01 08, 93 Pythagoras Revisited: I have not yet acquired my math program, but I did 
write a macro for Word that sent parameters to QBasic and QBasic passed answers back to 
Word. 


I would have thought that by now, the Pythagorean Theorem would have been stated in it's 
generalization for all triangles. I have never seen it's generalization, so I wrote one. 


04 19 93 ] Not knowing how to solve the figure, or of all the richness that the figure 
contained, time and time again I will attempt Euclidean calculus. 


05.21.93 | Personal insights on the need to understand thinking in general. 


FL: Work Pagel 04/25/96 


05_26_93 Another estimation. 


06 03 93 Exploring the properties of the curve CJ: I had gone through several figures to 
estimate the solution, many of them did not include graphics. I had a time with graphics. Some 
methods were completely unacceptable. I finally settled on a little translator for Word to get them 
into Mathcad while I drew them in Tommy, which I still do. It is still the best way. I had tried to 
generalize this figure, but I did not know just what I was looking for and at this time abandoned 
it's generalization. 


06 07 93 | For All Triangles Find DC: 


06 09 93 Actually I wrote this Ше just to test out if I could write an acceptable 
Euclidean logical filter. I had no idea that Descartes presented the same idea in the most obscure 
way that he could. 


06.21 93 JA Pyramid of Ratios. I started this series because once looking at the figure, I 
could see the pattern of ratios. In most of this series I did not use the symbolic processor to find 
the equation, as it seemed fairly outright. Once I started using it, though, I was hooked. 


06 23 93 I am just exploring the figure. 


06 27 C3 | Inscribe a Circle about a Triangle. I wanted to find the formula for the fun of 


ка. 
put 


07.01.95 | Just exploring. 


07.10 93 | From Maxima andMinima: Just anotherguesstimate. 


07.15.95 | Another Pyramid of Ratios: 


07_17_93 Pyramid of Ratios III: 


07 18 ЕЗ The Pythagorean Completion: This is actually a remake of Pythagoras 
Revisited. I have nothing against Heron's formula for finding the area of a triangle given just the 
length of the three sides, except I have never seen it solely in terms of the givens. I just cannot 
understand that formula. If a thing is solved, the solution is presented only in the terms of the 
givens. 


07 25 93 Pyramid of Ratio Series IV Working the Curve: These series come out so 
simple and nice. If they were complicated I could not do them. 


FL: Work Page2 04/25/96 


10 05 393. |Ехріогіпе. 


П 06 93 | Gruntwork I on the Delian Solution: From time to time, I will log constants of 
the figure. Somewhere along the line, I will stop using the title Gruntwork. 


11_09_93 Solve for Cube Placement: I have never seen any exponential problems in 
Euclidean geometry but I have not seen much Euclidean Geometry. The books I buy hoping to 
find something are very naive. I will write a few problems on exponentiation and present the 
solutions. 


11_10_E3 Gruntwork II on the Delian Solution. 


11 ПОВЗ | The Archamedian Paper Trisector: I have seen а simple proof of the figure 
using trigonometry, but I hate trig. I will use trig about one time in the future to set sample points. 
If I get the ambition I will rewrite it out of that paper. 


11.12.95. | To Square A Circle: Sometime in 1992, I remembered reading that some guy 
spent some time in prison and learned the process for squaring a circle off the base of a right 
triangle but then history lost it again, so I set out to find it and did. Finding it would bring back 
some productivity to a prison term. It is so simple, I am amazed that it was never rediscovered. 


11 18 93 


with a given. 


One of the methods for projecting to the similarity point for a cube relationship 


11.22.93 Using iteration to perform cube root abstraction. Not as good as 96 process. 


11.24.95. J POR Series IV Figure: Generalization of the Series IV figure. 


11.25.93 Using iteration to trisect any given angle. 


11.29 93 | Exploring. 


12 02 93  J POR Roots and Powers. 


12.04. B3 Two Prime Exponential Series. 


12 06 93 


square root. 


Alternate methods; Square Root. Actually I write up several ways to do a 
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12 06 B3 Gruntwork 4 on the Delian Solution. 


12.07.93 | This was also in the 89 document. 


12_07_B3 Exploring the ratio of squares. 


12_11_93 Logging some constants. 


12 12 93 тһе Square Root 


12.12.B5 j The Square Root figure generalized. 


12 16 93 | Euclidean Exponential Series. After 48 pages of sieve work I figure ош the 
exponential series. Of course it was embarrassing to look at. 


04 06 B4 Inscribing a Circle in а given Triangle: I thought that since I did one on the 
outside, I may as well do one on the inside. 


04 21 B4 The Cradle: Exploring a similarity point. 


04 26 94 Tangents and Similarity Points: I just like figuring them out. 


04 27 94 | The Chordal or Power Line of two Circles: I got the idea from a book. 


04 28 B4 Power Point: Another idea from a book. 


04 30 94 Division, A: 


05.01.94 | Two Circles and a Parallel: My answer to “Two Men and a Baby." 


05.04.94 |} Two Circles, given a tangent on one. 


05 06 F4 Research on trisection. 


05_07_94 Research on trisection. 


05 16 94 Í Just some circles: 
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05.23. 94 Looking at a graph. There аге some who think that if an answer is given in ап 
arithmetic range that it is not good, however since arithmetic is a logical system naming the same 
thing the Algebra and Geometry does it often indicates that one can reduce the process to a very 
nice Algebraic formula. 


07_26_94 A fair pencil construction. 


07.30.94 | Just another fair Pencil Construction for Cube. 


10.27.94 Trivial method for doing Square Roots. 


1022529222] Ditto 


10.31.94] Given АВ & BE, divide BE such that . . 


11_01_94 J Cube problem and solution. 


20220222 Ditto. 


111794 J Looking at a relationship. 


12 24 94 jJ Power Line At square Root. 


12.25.94 |Туо prime exponential series developed through power line progression. 


12.26.94 J Logging a constant. 


01.06.95 Alternate method for Quad Roots: 


01.12.95 | Archamedian Trisection Revisited: This is still in work, but it looks promising. 


03 28 95 Exploring the cube: I should call this the gas gauge. 


04 01 95 Exponential Progressions. One сап take any ratio and raise it to any whole 
power. Ап arithmetician would say “number” to any whole power. 
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04 12 95 | English. I finally put this file іп it’s own directory. It had been kicked around а 
lot. It has seen some versions of Word. Basically it's an explanation of why I have never passed 
an English class. One would assume that since all of our languages are logic systems, English 
grammar would have come out of the closet. 


04.22.95 | About the Laws of Exponents and Ratios: 


04 24 95 ]Unit and Universe, induction and deduction. 


09.13.95 JA Study in Placement. One of my fellow workers had a problem his daughter 
brought home from a trig class, about the height of a ball on some contraption. Asked me if I 
could solve it. I hate trig, I gave him the solution using Euclidean Geometry. He assured me my 
answer was wrong, until his daughter corrected him. Perhaps this figure is a hangover from that? 


10 14 95 | Trivial Method: Square Root: 


10 20 95 | Given AB and BD divide BD such that... 


11.01.95 |А Modification of а Square Root Figure, Gemini Roots: Well I do not know 
what else to call them, after all I don't know spit about plane geometry. 


11 05.95 1] Short Method Gemini Roots. 


12.01.95 І Method for Equals. Just some circles. 


12.07.95 | Euler's Line: Scholia. If we tag someone's name onto every little thing done, 
why we would be walking phone books. I'm still trying to find the biography on the guy called 
Irrational. 


12.16.95 | Descartes gave a fragment of a figure, I thought I would develop it. When 
viewing one of his works, I get the impression that he was mechanically inclined. 


12.18 95 Another piece of scholia on Descartes. I don't have much in the way of 
geometry books to learn from. This one soon leaves me in the dust with conic sections. I keep 
hoping to find some books on construction. 


12 20 95 |тис for fun. 


2 Pascal's triangle with exponential division. 
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12 21 B5 Dividing an exponentiated integer by ап exponentiated integer of the same 
power. (And some other goodies.) 


12 29 95 | Given AC and CD find BC when ВС =... 


01.04.96 | The Archamedian Paper Trisector Without the Numbers. This paper is a clue 
to logical processes that far transcend any ability to proof them with arithmetic. They rely solely 
upon some notions of set theory. 


01.07.96 JA rusty Compass construction for the duplication of the cube. 


01.08.96 | Alternate Method, Power Line. 


01.08. BÓ | Looking at some ratios. 


01.09.96 |тһе Algebraist. А Word essay. 


01.10.96 Το Prove and not to Proof? A Word essay. 


01.11.96 J On Logic Systems: I thought that this year I would attempt some essays before 
I forget all that I am thinking. 


01.11.M6 | Just exploring. 


01_13 96 Pyramid of Rations, Moving the Point: Thought I was done with these? I do 
one when I get too bored with myself. 


01_14 96 Looking at the equation. Some algebraist forget themselves and believe that 
they are arithmeticians. I suppose if cars could think some Cads would think they are roller 
blades. 


01.15.96 J Just exploring. 


01 16 96 Looking at some more ratios. 


01.17.96 JA right angle duplication of a linear ratio. 


01.17. B6 Dividing a right triangle in a given linear ratio to a similarity point. 


01.18.96 Jim getting around to trying to generalize the curve CJ. 
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01.21.96 | Just exploring. 


01 22 96 | Trivial Method: Square Root. 


01_25_Аб Projecting to the point of cube root similarity. 


01.29 96 Linear division... 


01.31.96 Hitting JG from any BN. 


02 02 96 | Given BF and BC such аг... 


02 04 96 Psychology: А personal hypothesis. There are so many so called head workers 
that are not satisfied unless they can type you from a book. The *you too!" syndrome. 


02.11.96 | The Trinity: a brief manifesto: I always did like that word, but could not find 
one for me, so I wrote one. 


02.14.96 | Use iteration to find any Gemini roots. Since the Delian Problem was stated in 
the material, I find this figure acceptable. 


02.24.96 | Making the Point: Word essay. 


03.01.96 | Does every n" root series have at least one square root pair? I don't know if 
there is a point to being so obvious, but it works some times. Ask a college freshman if they can 
multiply a cup by a cup watch the general confusion. 


04.14.96 | Method for Unequals: I had this sketched out in 95, but if I put it back there, I 
would have a bunch of links to redo in this document. 


04_15_96 On Gemini Roots: 


04 16 96 Given three radii, AO > BG + EH, place them such that two by two they are tangent and 
find the fourth, AX, such that AX is tangentHl and ΑΟ. 


04.17.96 jGivena point of tangency, draw a circle in a crescent tangent to the other side. 


04 22 96 | place EF andGH and findJK. 


01.750296 


Does CF always equal EP? 
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04 24 96 Given a Circle, place the next on the diameter. 
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One Line 
And the Delian Quest 


1989 











This was originally type written and hand drawn figures. | ran copies off to send 
out into a non receptive world. | did not blush at my own ignorance. 


L THE DELIAN SOLUTION 


| do not view the Delian Problem in the traditional sense, that is as the problem of 
duplicating a cube. | view the problem of duplication as only one application for a 
Geometric process of general cube root abstraction. Truisms and processes are there to 
be discovered, if they are at all possible, it is possible to discover them. The Delian 
Problem is, for the correct Geometric figure, just one application of that figure. But then | 
am not a Geometer. In fact | dropped out of College to work on some items that | think 
are of particular importance, and tracing down the solution of the Delian Problem was 
just an example of some of the researches for that work. | have not even studied much 
of applied Geometry, | have been working on the theoretical aspects of it. Therefor this is 
an amateurs presentation and is not anything resembling a "finished" demonstration. 
The preceding figures are, however, technically correct abstractions. 


While doing my first once over of the Elements, | found the propositions in Book 2 
relating to the equality of complements. It occurred to me that since this was the correct 
method in which to manipulate area, an extension of it could be used to manipulate 
volume. This proved, after much searching, to be true. An extension of the figure can 
be used to abstract cube roots as well. 
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To cube a three dimensional rectilineal figure one has to start with the concepts of 
area manipulation on the two dimensional level. Starting with the rectangle in plate 1, 
one can see step by step, through plate 4, how to manipulate the figure while retaining 
the same area. If you study the Elements you will find a more complete set of abstracts 
to learn from. The method of squaring two sides is an abstract from this method. 




















Plate 1 Plate 2 
































Plate 3 Plate 4 


The question becomes- "Can the figure be extended to work with three sides and 
retain the same volume?" 
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| will take a short side trip. Turn to plate 5. Given a square and any point on the 
diagonal ray off the square, that is, extended outside of that square, divide two sides of 
that square into identical ratios with a ray from the chosen point. Plate 5 demonstrates 
the solution. № you play with the figure long enough you will find that it is a direct 
abstract from the figure that yields square roots. Length AB=CD, BC=DE. This is not a 
trivial matter, for to perform cubic reductions we will have to find a method to divide this 
square into three such segments that have a special relationship. 


A B C 





Radius 

















Plate 5 АВ = CD. BC = DE 
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Let us take a "bar" as in P.6 and put two of its sides back to back as in Р.7. Also 
lay out a 45 degree angle, as that is what our cube will have to end with. In P.8 we lay 
out where the cube is suppose to take place and we place in the two rays that will make 
the respective area manipulations. After several of these figures we will note that the 
two angles are indeed related because it always takes exactly two divisions to cube the 
figure, however, in this configuration | cannot gather any hint of another relationship 
between these two rays, or their angles. 
































P.7 











P.6 












































P.8 P.9 
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ame side of the figure, | not only save paper, | also 


If | place both rays on the s 
-F, and by working with these segments find that the 


see a relationship, A-D, B-E, C 
square root of AC-B. 












































m A 
D 
< Z 
3 E 
T É 
5 v 
P. 10 A-D, B-E, C-F Р. 11 


With a little more playing around, | note also that | can put а "hat" on the figure 
and that rays from the corners of the square under that figure will always converge on 
that semicircle. The immediate implication is that, not only is the square root related to 
the right angle, but the cube root as well. 




















Let us work with the square in 
a right angle for a moment. In P.12 
we find the answer to the question— 
"How do | find the square in a right 
triangle?" 
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Plate 13 


(f x 


Plate 14 


(έν 


Plate 15 


























Plate 16 
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In Plates 13 through 16, we 
find the answer to the 
question—"Given a length 
of line, and another that 
must be one third or less of 
the first, what is the right 
angle which contains this 
segment as one side of a 
square?" The questions 
could be stated more 
technically than this, but—. 


03/25/96 





In P.17 We see that 
"The square in a right 
triangle is equal to the 
square of the remaining 
two segments, and in a 
A = B : H " 
duplicate ratio and 











< A— B> 





P.18 "The three 
triangles on the sides of 
1 3 that square are in a 
triplicate ratio to those 
sides of that square." 











P.19 Shows another 
square that can Бе 
formed using the same 
segments as the square 
in a right triangle. This 
square will be used in 
demonstrating another 
triplicate ratio, and that 
is the Pythagorean 
principle for cube roots. 
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Plate 20 Demonstrates the triple implication of the Pythagorean theorem in the 
cubic expression. |t will also do well to note that the three squares in continued 
proportion on the diagonal of the square under the right angle major have the same 
relationship as the segments on the hypotenuse of that given right angle. 
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There is one more triple proportion to look at. Plate 21. 























All three semicircles intersect the semicircle which we draw our right angle in at 
the same point (A). From the center of the square under our eventual right angle (E) 
until they all intersect on that semicircle (A) they will produce a 90 degree angle divided 
into a 45 in the semicircle that is used for the square root application. | will leave it to 
the inquisitive reader to find the proper method of using this information to find a the 
method to find the intersect of the two rays under this figure. One will note that | have 
written in the progression along the bottom of the plate of the lengths involved. 
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Let us turn now to a simple but very productive diagram, Plate 22. 


C 


How close is the segment AB to the cube root of the circle given as a sphere? Is it 
well within pencil tolerances? 
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What approximate cube root figure is the segment CB a part of? (for abstract see Plate 
12.) 






































Plate 23 
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On Plate 24 the radius for the circle OP is given by MN. 


ОР = MN 























A 
A 
Y 


v 





One of the items that one will find in working with the figure is that it is infinitely 
recursive, by adding a couple of lines in the right place, one has another cubic 
relationship. 


How do we test for accuracy of our cubic results? It will be noted that on the line 


that is the cube root of В2А (if you have missed it, the figure gives both roots, А2В and 
В2А) there is a series of intersects, (three of them). When these intersects form a line 
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parallel to the base of the figure then the result is accurate, this should have been 
abstracted, and used for proof, during one's play with P.7 and P.8. 


A great number of propositions relating to the figure can be generated, of which | 
shall not here produce any. Doubling of the cube came very early in my search, the 


difficult part was in learning how to abstract any root. Now | have much work to do, and 
much learning to do to complete that work and | hope you have fun with the figure. J.C. 


[ | 
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І was so happy with myself that | found all this out on my own that | sent it out to 
see if anyone would publish it. The returns indicate that it was stillborn, however | 
continue my explorations. Good books on Geometrical constructions are not readily 
available and | am quite ignorant of what has been done in the way of plane Geometry. | 
strike out more or less on my own on the Delian Quest. | take only One Cirlce, One 
Square, and One Line as my travel companions, not to mention Elementary Algebra as a 
consultant. 
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GEOMETRIAE DEDICATA 


Managing Editors: 


K. STRAMBACH 

Mathematischeslnstitut 

Bismarckstr. 1 1/2 

D-8520 Eriangen 

ER. Germany 

Telephone: (0)9131-8525(X) 
or 852502 


F. D. VELDKANW 
NblemakchMm4uw 
Postbus 80.010 

3508 TA Utrecht 

The Netherlands 
Telephone: (0)30-531519 


Utrecht, 15 December 1989 


Dear Mr. Clark, 


From Kluwer academic publishers | received your 
manuscript The Delian Solution which they presumed you wanted to 


submit 


for Geometriae Dedicata. It is not clear to me what these 
considerations on elementary Euclidean geometry are aiming at. 
Geometriae Dedicata is a journal for research in modern geometry and 
related fields. | think it is not the place to publish your manuscript, 
which we cannot accept therefore. | return the three copies under 


separated 
cover. 


Sincerely, 
F.D. Veldkamp 
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PO. Box 6248, Providence, Rhode Island 02940 USA Telephone (401) 272-9500 
Telex 797192, FAX 401-331-3842 


Location: 
201 Charles Street 
Providence, RI 
02904 
December 8, 1989 
Professor Professor John J. Clark 
Dear Professor Clark, 
| recently received your manuscript entitled "The Delian solution" for 
consideration in BULLETIN (NEW SERIES) OF THE AMERICAN MATHEMATICAL 
SOCIETY. Please note that | am forwarding your paper to Professor Roger E.Howe 
(Department of Mathematics, Yale University, New Haven. CT 06520) and that you 
should address all your inquiries to the editor. 


Sincerely yours, 


Christine Vendettuoli 
Publications Department 


Serving the mathematical community for over 100 years 


FL: 1989 Page 16 03/25/96 


American Mathematical Society 


Department of 


Mathematics 

Roger E. Howe Yale University 
Bulletin Box 2155, Yale Station 
Editorial Committee New Haven, CT 06520 


December 14, 1989 
Dear Professor Clark: 


І regret to inform you that we are unable to accept your paper, "The Delian 
solution" for publication in the Bulletin. Our reviewers felt that the results are not 
of sufficient general interest or significance to warrant publication in the Bulletin. 


Yours truly, 

Roger E. Howe 

Editor 

Research Bulletin 
REH/med 
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JOURNAL OF GEOMETRY 


Editor's Office 


Prof. Dr. H.-J. Kroll 
Mathematisches Institut 
Technische Universitiit Munchen 
Arcisstr. 21 


D-8000 Munchen 2 
January 17, 1990 
Dear Professor Clark, 


Thank you very much for your manuscript on "THE DELIAN SOLUTION". 
Date of receipt is January 12, 1990. As soon as we have the referee's report at hand, 
you will receive further information. 


Yours sincerely, 
H. -J. Kroll 


Expert opinion on the article "The Delian Solution" of John J. Clark: 

You can find some interesting statements in the submitted version of this article but 
exact constructions are missing. Mostly it's not clear where some points or lines come 
from. Therefore the proofs also cannot be examined very good. And for the more 
complicated constructions it's very difficult to follow the ideas of the author. Moreover 
the relation between the single statements and the opening problem doesn't come out 
very good. 

All together the article in the given version is not understandable. 


JOURNAL OF GEOMETRY 
Editor's Office 


München, 1 June 1990 
Dear Professor Clark, 
Your paper "The Delian Solution" submitted to the Journal of Geometry is hereby regret 
tably returned by the decision of the reviewers. 
We are very sorry that we could not be of any help to you. 


Sincerely yours, 
H. -J. Kroll 
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(This one is а form letter.) 


| société mathématique defrance 


paris, le 
BULLETIN 


n. réf. a l'attention de 
ν. réf. 


Cher(e) collégue, 
Le Comité de Rédacton du Bulletin de la Société Mathématique de 
France n'a pas pu accepter votre article intitulé 


the Seca, «043566 


Malgré l'intérét de votre travail, celui-ci ne correspond pas à 
l'esprit de notre Revue destinée à un large public de mathématiciens et 
non à des lecteurs trop spécialisés. 


Nous vous prions d'agréer, cher(e) collégue, l'expression de 
nos sentiments les meilleurs. 


P. SCHAPIRA 
Directeur de la Publication 


P.J. : Manuscrit 


[ | 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1992 











Г |1 А Triplicate Ratio 


Given any point on the diagonal external to a square and any length of line less 
than the side of the square, extend from that point two rays such that it cuts two sides of 
that square into triplicate ratio's, one of which is the length of the given line. 

















figure 1 


Let AB be the given square, CD the given line and O the given point on the 
external diagonal. 
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Divide CD. 








figure 2 














Сору» CD to and asEF. 
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figure 3 
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Ε 
5 
Ε 
і А 
C | E D 
О 
figure 4 


5 is the square root ofFA - FB 
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Β а Е 
5 
Κη 
ο E D 
О 
figure 5 


This maneuver may look easy, but it gave my poor ignorant head a workout. 
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figure 6 


We сап now place in our two rays from О and proceed to clean up the drawing. 
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Ε 
Η 
Β - cc F 
| 
EN (RT ο ος и I 
К 
С | Е D 





O 


BG = ΑΙ, GH = JJ, HA = JK, and both GH and IJ =CD, which is what I had set 
out to do. 
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CUBE_ROOT = 16.12 


08_12_92.MCD 


Cubing a Sphere, a Rusty Construction. 


Cubing a sphere off the base of a right triangle. I later found 
out that someone had squared a circle off the base of a right 
triangle but the figure was lost. This figure is in the 1989 
Document on the Delian Solution. 


К - 10 


AO-RCO-R DF-R CE- = 


АБЕ - В «ΟΕ АС = JCE? АЕ? ΑΕ-2Ε 


CF = JAF? - AC? CD = ОЕ? - CE AD = АС + CD 











Dd ОАР оо АРАБ б, AR 
АС 
DO - |DG? + GO? 
1 
4 3 I 
CUBE ROOT - STR | 
TOLERANCE - po 
CUBE ROOT 


TOLERANCE - 1 =0.0009429 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1993 











CI о, 4 


Pythagoras Revisited 


I had set aside a Euclidean figure that abstracts any cube root that I had developed to work on a full expression of the 
Archimedean paper angle trisector. While triangulating the tolerability of a particular compass move, I ran across the following 
problem, and solution: 


The Pythagorean Theorem is itself a special case statement regarding the area of the squares on the sides of a triangle as 
compared to the area of the square on the base of the triangle. The special case, is of course, the right triangle. Primarily what will be 
done here is threefold, 1) demonstrate, in a completely Euclidean construction, how to find the area of any triangle given only the 
length of the three sides; 2) Present a data sheet regarding the relationship between the squares on a triangle; 3) Note that the 
process perhaps extends trigonometric analysis to all triangles. In order to establish some order to the way in which we view the 
common triangle, I refer to the base always as the side with the longest segment. 


I became interested in the problem when I needed to find the perpendicular bisector formed by the intersection of two 
circles. 





In this situation we are given both radii and the difference between them. Literally we are given only the lengths of the 
common triangle. 





In order to solve the problem, we go back to basics. Given a right triangle how do we find the perpendicular bisector? 


FL: 01. 08 93 Page 1 03/25/96 

















The ratio of the square under а right triangle to the squares on its sides is quite direct. When one views a right triangle they 


AE? CE? 
should immediately see three square roots. N(AB)(BC) = BE, AC Ξ AB, АС =“ BC. Thus, for a right triangle the perpendicular 


1 
bisector is quite well known and its area is easy to find from just its three segments. If one will recall the area of а triangle 5 bh, 
and h is the perpendicular. 


The process for a common triangle is a tad bit more involved. What is done for common triangles is quite simple, one 
simply completes simultaneous right triangles (like completing squares). 


А 


After finding the perpendicular bisectors for the completed triangles it will be found that the perpendicular bisector that опе 





seeks is exactly 5 the difference between the previous two. This result is quite enticing to me, it seems to indicate that a ratio process 


for angles may be achievable based on the relation of the lengths of the sides alone. The perpendicular bisector now being known as 
a numerical function of the lengths of the sides, the computation of the area of the triangle follows. The only other method for 
finding the area of a common triangle based solely on the lengths of its sides is of course Heron's which resulted in a non-Euclidean 
formula. The following process can be used on the following figure. 
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А С BDE F G 
Given 
AF =a, Сб =, СЕ=с CF<|CG-AF| 
Then 
AG = AF СС - CF, AB АЕ Ec -S& BE = AG - AB -EG 
и AG’ AG’ 
DE= 5", BD = DE, AD = AB + BD, DG -AG - AD 
DY =\/CG? - DG), DX ЧАР - AD? 
Therefore 


DY -DX =0 
There are some who will not appreciate this particular form, but when using computation, it states the conclusion. 
Table of values for the above expressions, 
а= 20, b = 30 
с = DY = ОХ = 


δις Ол 1870 | 
б зу мшу. 
6 |1154 |1154 | 
|5 |65 |10605 | 
|21646 [6846 | 

== арс 
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The table relates to Book One of Euclidhe endpoints of two segments of a triangle cannot meet in two different places 


In order to start investigating the relationship of the squares on the sides of the triangle to the base, one would start with 
isosceles triangles with a standard base. 














E Е 
D 
Απο! 
Апа2 
А G B H C 


Angl = a deg, Ang2 = 90 deg - Angl, Ab = 3, BC = AB, Е = tan(Ang2) 
BD = (ВСЕ, CD =/BC? + BD2, AC = 2AB, СЕ = CD, AF ЗАС? - СЕ? 
SOSOS = 2CD2 Sum Of Squares On Sides 

AOCR = (GH)(AC) Area Of Center Rectangle 
AOER = 2(CH)(AC) Area of Extreme Rectangles 


AOER 
AOCR 


AOCR 
AOER 


ВН = ВС - СН, GH = 2BH 





Ratiol = 





Ratio2 = 


Table of Ratios in One Degree Increments for a base of 36 


Cent Extrm Ratiol Ratio2 Ratio3 Ratio4 
AOCR AOER AOER AOCR AC2 АС? 
AOCR AOER AOER AOCR 


[о НК ds. iss c „ш... ты c Tou: 
[89 |1 |18005 [17.995 |18005 |10011 |0999 |199 |2001 | 
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2.44 
2.494 
2.556 


2.624 
2.701 


2.788 
2.887 
3 


3.13 
3.281 


3.459 
3.669 
3.924 
4.236 
4.628 
5.134 
5.81 
6.759 
8.185 
10.567 
15.336 


29.654 
45 [s — [o — [s — |o | р Jo | 


-27.654 
- 13.336 
- 8.567 
- 6.185 


- 4.759 
i -9. А - 4. - 0. А - 3.81 
-3.134 
-2.628 
-3. - 0. і - 2.236 
-1.924 
5 - 21. қ - 2. -0. i - 1.669 
- 1.459 
- 1.281 
-1.13 
p. — umo Wee. πας Еос -|е052 pos ei 





As the table demonstrates, before one reaches an apex angle of 90°, the difference between the completed perpendiculars is 
subtracted from the base, after one reaches 90? the difference is added to the base. 
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There are, of course, more tables to do in order to study the figure. 
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Exploring the properties of 
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Choosing any arbitrary point on CJ does the projection DE equal 
the square root of CD - EG? This possibility was suggested by my 
work on finding the geometrical solution to the problem : Given 
only the lengths of the three sides of any triangle, find its area. That 
work suggests that DE will remain constant over a range if CJ had 
the same center as circle CLG. An essential portion of that solution 
will be used in this work for finding the difference and position of 


the curve CJ. 


DE. 


cae tora: = ROS SS 194 SS 


3 6 9 
FL - JLO? - FO? GL = JFG? + FL? 
GO - B GJ - GL JO - JG? - GO” 


JM = JO-2 CO = GO MN = СО 


ὃ - 1..100 МР; = Š MN НМ = JM 
100 





НР, - нм? З (МР)? МО - JO РО - MO 


НО; - НР, РО QO, = МР, 
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GQ; - GO + QO; СН, - (вор? + (ноз)? 


















































F 0 Е 
CD, = DE, = CG - EG, - CD 
Š σα δ Š Š 
110 14 
ERR. [0-13 | 
В А 
0 
0 50 100 
Š 


As can be seen by the graph, the only error is the limits contained in the program itself! So CJ is part of our 
cube root figure, as the square in a right triangle is equal to the square of the remaining two segments, and all 
three squares taken to the reduced ratio functions in a cube root relationship. 
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For АП Triangles Find DC 


06 07 C3.MCD 
Α 


The first of these series ran the process through for equalaterals. I 
expanded in this mod for all triangles, I will use the process later to 
find the Euler line, given only the length of three sides of a triangle. 


Given: AB, AC, AD, BC, BD 
Find: DC 














Process Summary 


Construct: De 
Construct: Cf 
ef = Be - Bf 


Dg = ef 
CD= Cg? + рр? 
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Given: 
AB - 7.18 AC -9.02 AD - 8.09 


BD - 7.28 BC - 3.85 


Find CD. 
Find: Be 
2 2 
i 1BD? 1p lAD 
2 AB 2 2 АВ 
Be 22.723 





2 2 
Br. LBC ла. ВАС 


2 АВ 2 2 AB 
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ef = Be - Bf Dg = ef De = {BD - Be 


Cf -4BC^-Bf^ gf. De Cg - Cf- gf 
2 2 
DC - ορ; + Dg? DC = 4.844 















































Α 
DC z 4.844 
В 
Due to the inability to format the equation I had to make some substitutes. 
A-AB B-BC C-AC D-BD E- AD B C 

В.А? ... 

JC EA -BsO.- Ad BC cA BAC - А-В Du А ВЮ АТВ. 

2 52 


Bora -rO 


b ΠΑΠΑ A2.C2 + Е 
254 2.Α 





Е = 4.844 
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Given length АВ and length CB which is 1/2 of AB or 
less, place CB such that it 15 the square root of the 
EC two constructed segments. The second line in the 








equations will not permit BC to exceed Euclidean 
specifications. 


AB = 100 BC = 43 




















BC - if BC -0,if BC «AP вс,о o 
A D FB τ 2 
AD - PX DE - AD 
FE = BC DB = AD DF = ОЕ? - FE AF - AD + DF BF - DB - DF 
AF = 75.515 ВЕ = 24.485 AF + ВЕ = 100 BF-AF - BC =0 
АЕ = LAB&lqAB?-4BC? BF = lAB- LAB? - 4-BC? 
2 2 2 2 
AF = 75.515 BF = 24.485 
EC Now if we eliminate the Euclidean qualification we 
bring the figure up to the 2(th century with imaginary 
numbers. 








AB = 100 BC = 60 





AD = — DE - AD 


ЕЕ = ВС DB - AD DF ΠΕ’. FE? ΑΕ - AD + DF BF - DB ΡΕ 


AF = 50 +33.1661 BF - 50 - 33.166i AF + BF = 100 BF-AF - BC =0 


AF - АВ р „АВ? -4BC? BF- АВ - Y^ АВ? - 4-ВС? 


ΑΕ = 50 +33.1661 BF = 50 - 33.1661 
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А Pyramid of Ratios 


The typical teaching concerning the division of a line in Euclidean geometry is quite straight 
forward, this work is an extension of the application. 


























BF/EF = 
А 
C 

Α D 

1/1 
%/2 
4/3 
15/5 
14/5 
14/6 














A pyramid of ratios is the expression of 
the relationships between the base of 
the right triangle and some bisectors. 
There is more than one model. 


How does this one work? I wish to 
know the ratio between EF:BF. As you 
can see the base of the triangle has been 
divided into two equal parts, and so has 
the bisector. AB = 2 and CD = 2.2 x 2 
= 4, therefore segment EF will be 1/4 of 
segment BF. Now let us turn to a more 
developed expression of the figure. 


The base can also be divided into any 
ratio, it can even be part of a larger 
figure. One must keep in mind the 
distinction between numerical measure, 
which will be used to compute lengths, 
and the concept of ratio. 


The ratio here is 2 to 7, so that we are 
working with the number 14. In 
descending order, 1/14, 2/14, 3/14, 4/14, 
5/14, 6/14 and 7/14. 


In this work I will be exploring the 
figure to see what else it will yield. With 
Mathcad we shall be able to explore 
drawings that would be too tedious to 
draw and actually be quite an 
engineering feat if one could. 
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Пе ДЕ 
9 -0..В$ Dg - Ag AD CD = (ре? + Се РЕ, = тоб Dh; = ° 





One can plug in numbers for the first three 
variables at the end of the document. 

AB - BASE_LENGTH 

BR - BASE_RATIO 

BS = BISEC_SEG 


AB 
Ce = А8 = Се Bg = Cg 


Number that has been defined equals BS x BR. 


В5-ВЕ =0.45 AD = AB 
BR 








е (ов) (Dh, es = DE Diy Biy ВЕ shy в (вы) + (Eh 


CE; = CD - DE; 











ВЕ.) CE, Y? 
BC-4»Bg  Bi- 885) Ck, - (CFs) 
BC BC 
ik, = BC - Bi, - Ck ik 
5 7 a ας, 


ві, = Ві, + 4С) = ВС - Bj, 


The algorithm, completely Euclidean, can be used to 
find the area of any triangle knowing just the length 
of the three sides. Here it is used, even when the sides 
exceed the base in length. 


BE, Ems 
ЕЕ; = — ВЕ; Б ВЕ; + ЕЕ; 
Bj 
Š 


























_ ВАХ BS 
BF/EF = BS -d 
А ῃ 
Plug in values here! 
BASE LENGTH-?1 A basic Euclidean divisional / multiplicative series. 


(В5) = BISEC 5ЕС-9 Try the values of 5 for the vertical number of 


(BR) = BASE. RATIO- 05 divisions and .5 (1/2) for the base divisions 


One can use the numbers generated by the 
program to discover what a particular set 
of ratios would draw out to be. 


A fractional number for the base means 
that the entire base is the fractional part 
of a larger base. 





The algorithm places the 
remainder at the top for 
fractional divisions. 
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Given the difference between three Inscribe a Circle about a Trian le 
non-collinear points, find the radius 5 


of the circle that circumscribes them. 


А - (AB + АС>ВС)-(АВ + BC» AC)-(BC + AC» AB) NOT(X) = X=0 
Ae АВ АК = АС Bl=BC 65-0.2 
2 2 
Ай πε Би PU Ane ABS Bh 
АВ АВ 





hi = Ah Αἱ Aj = Ai = Cj ДАЄ? АЙ 


Ве - Ae Bj - AB - Aj вв - С 

















ВЕС ВВЕ Dy ο. 
j 








Bj 
BD - if Dg... Dg’ + Bg? ο) 
radius = if(A, BD,0) imaginary radius - ifr NOT(A), Вр, о) 
radius — 3.007 AB AC BC 
imaginary. radius = 0 SI AC S2= [BC 53 = AB 
BC AB AC 
Δι 
Reducing to one equation, AB =з AC=5 BC -6 
51 92:53 
R.o- B oW 6 





- 
S S Sa--S S 54-15 -S 54-15 5 -S 
| 157° 25° ИН 15°? 25° x ls 25 x 5752 93 


Т 
К =( 3.007 3.007 3.007) 
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Another Pyramid of Ratios 


КК О FO/FL 


___В8-8_ BS (BS + (5. (BR - 2) 
BS+ ($. (BR - 2) 52. (BR - D 





3/3 





F | 


Although this is a simpler figure to proof, the ratios involved are quite interesting. The base is divided by the 
perpendicular bisector into a ratio. The remainder of the base, and the opposite side are then divided into equal 
ratios. The resultant progressions are very nice. 

The two ratios to find are KL:IK and FL:FO. 


0 








А] = 55АН = ^ HJ - AH 
у \ 
L BR = BASE_RATIO 
М 
A BC DFG H | | BS = BISEC SEG 
АЕ 35 FJ. AJ- АЕ ò- 0..BS РІ, = Bs Al, = AF + Е, 
BR BS 


ΑΙ 2 
AD. - — AO - A дк. - 295 FH AH AF HO ` AH 
Š 2 2 Š BS 


FO = ДНО? + ЕН? CK, = 
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FL, - 827% 
ВІ; 
ІК, FL; 
IL; = κ IK, = IL. 
ВК; 
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<- Insert Values Here. 


3 


BASE RATIO 
- BISEC SEG 


(BR) = 
(BS) 


5 


В5-6 
BS + (δ.(ΒΒ - 2)) 


KL; 


BS + (5-(ВВ - 2)) 








8^(BR- 1) 














‚0 


ЕО 
BS-(BS + (5-(ВВ - 2)) 





if б, 








о 











2 





ү 8, BS-(BS + (&BR - 2))) 





FO/FL 


KL/IK 


- 1) 


. (BR 


:(BS + (5 (ВК - 2)) 
6 


BS 


BS 
BS+ (ó · (BR - 2) 


3x4 1 


3/3 


1x2 
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B/D ë 07_17_93.MCD 


50 


ΒΗ : ó Pyramid of Ratios ІП 


Another set of ratios to explore is AC/AF Again one 
can plug in numbers for the first three variables at the 
end of the document. In most of these early works, I 
did not use the symbolic processor to find the 

formula as they seeem rather obvious. I do not think it 
Α D Бог the Values of 3 and 5. В could have gotten by my switch for AF anyway. 











AB - BASE LENGTH 
BR - BASE RATIO 
F BS = ΒΙ5Ες SEG 


Cg = A Ag = Cg Bg = Cg 





АВ 


























ΑΡ. 5 - 0..BS 
А D h g B BR 
Dg = Ag- AD CD-4Dg «Cg БЕ, = LE 
Dg DE; | 2 2 
Dh, = = Еһ; = (ΡΕΡ) 4 (РВ, gh; = Dg - Dh; ВВ; = Bg + gh; 
[ BE, - (Bh, + (Ев) CE; = CD - DE; 
Сы. 
ВЕ Гг (СЕ 
m з 5 ó 
F | BC = 42:Bg?Bi, = ( Ck, = 
dE С BC Š вс 
| | И; 
ik; = BC - Ві; - СК; %--- 
Ві = Bis «ij; Cj; = BC - Bj; AC = BC 
A Dh g B 
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х | ΒΕς Em; 
NJ Ет = Сір EFs = р 
m 5 
Е 
: ВЕ; = ВЕ; EF; СЕ; = (BEj)"- ВС? 
A Dh g B If AF exceeds the figure it becomes part of AC. 


AF, = if BR> i; AC = CF , if( BF;<0, AC - СЕ, АС + СЕ)) 


Plug in values here! 
(AB) BASE LENGTH-22 
(BS) -ВІБЕС SEG- 5 

(BR) ВА5Е RATIO-3 








Α 0 For the Values of 3 and 5. В 


ДВЕ - 1):В8 + P 
ВЕ-6 


if 





----------- 
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Тһе Pythagorean Completion. 


A triangle theorem. 
07 18 ЕЗ.МСР 
Given the distance between non-equal intersecting circles 


and their radii, find the height and placement of the 
perpendicular bisector that they form. 


This problem can be restated as, given a triangle knowing 
only the length of the three sides, find its area. 


When one looks at a right triangle, one should see a square 
root and two square derivatives. The root, BD, is the root 
of AB x BC. 

The two square derivatives are AB = AI2/AC and of 
course ВС- CD?/AC. The square derivatives allow one 


to find the perpendicular bisector of the right triangle. 
These last two can be found with plain division instead of 























a root function. Since the area of a triangle is 1/2bh, 
Α В С finding the area of a right triangle is easy knowing just the 
length of two sides. 
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The process for finding the perpendicular for any other 
triangle is by completing simultaneous right triangles. The 
two bisectors created by these triangles will place the 
bisector of our starting triangle exactly in the center of 
them. I will use the following algorithm extensively when 
working in Euclidean geometry. 








alegoerithm n. 
1. Math. a) any systematic method of solving a 
certain kind of problem. Ref. Lib. 


In this version, AC has been "formulated" into the lowest terms. I have 
С H nothing against Heron's formula, but a correct reduction has only the input 
constants showing. 


АЕ -6 АЕ-5 EF: 4 «Plug your values in here. 








The sum of any two sides of a triangle is greater than the 
A BLO Ε third. Euclid. 








1 


Is This а Triangle := 
-08-a nange CAB + АББР) (АЕ + EF 2 AF) (AF + EF >AB)AG = AF EH = EF 





EF? 


2 2 2 

„АЧ ppe БН abs AB DERDG AB: АВ Аб κ ας 

АЕ АЕ 2 ΑΕ 2 2 ΑΕ 
The perpendicular bisector from AC is given as 


АС = 3.75 


CE - АЕ - АС CF, - (ЕЕ? - CE? ΟΕ, - JAF - AC? CF, = 3.307 


The endpoints of two sides of a triangle cannot meet in two different places. Euclid. 





CF, - CF, -0 


Area - AE ср Area Ξ 9.922 S 15 AE S 2 = AF S 3 = EF 
2 1 





ЕРЕ ЕТЕУГЕ ТЕСТЕ етага 
4 





= 9.922 
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The following result could lead to a more general rule regarding the squares on two sides of any 
triangle as related to the third side. 


(AE? - (BD: AB)) - (AF! + БЕ?) -0 
AE! - (BD: AB) 241 ЕЕ? + АЕ? =41 


If we agree to call BD the right angle defect, thenthe squares on two sides of a triangle are equal to the 
remaining side squared minus its right angle defect multiplied by that side. Or if one wants to be less obtuse, 


AX - АБ Cx = Ах-АС Fx - [CRI + Сх? 











Ü і 2 
Е АР + 2:ΕΧ΄ =41 АЕ? + EF =41 
Calling Fx the radial to the bisector,7he squares оп any two sides of a triangle are 
Š equal to half of the square on the remaining side added to twice the square of its 
A BCDB r radial bisector. 











2 
(AF? + EF’) - e: + кы?) =0 








(АЕ? + ЕЕ?) - 


Fx - =0 
2 


АЕ? 
— 1 2 2 2 
2 Fx - LAF + 2EF - AE” =0 





It is shown that there are at least two formulas which relate the squares of any two sides of a triangle to the 
third, this makes the Pythagorean theorem a statement of a single case. This single case is, however, a 
fundamental geometrical tool. 
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Pyramid Of Ratio Series IV 
Working the Curve 








This the ratios will be working 
against a curve, instead of a straight 
line intercept. The ratios found are 
DE:DG and AG:GC. This series is 
not yet completed, as the ratio 
AB:AD remains fixed. 

At the end of this paper. x will be 
calculated to any number of given 
segments by summing all the 
segments AG. 



































The following will keep the tables from 
getting out of hand. 

















BC - AB BD - AB BE; - BC 
BS 
BD? 
DE, = (Вр? + (BE, DF, = 
5 ( 5) 5 DE, 
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— 0 
Ί : : 
Е The series formed in these papers 
are somewhat attractive for their 
simplicity. 

















° A Е 











рн ου - DH, - BD GH (рад) DH,Y = 
ὄντ. 5 = DHg- ΠΠ 3) | 5) ВІ; = ОН; СІ; - BC - Bl; 
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= ВН; АН, = AB - ВН; 


GI; 

















CG; - a, + (сб) 
AG; = (АНБ + (сн, 
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BS-6 


У! GJs:4 = 3.13154608512668 


Š 





В 


Computed for 5000 segments BS = 5000 2; GJs:4 = 3.141592639069159 





B 


Finding the value of Pl to any given 


number of unequal segments. 


ІК, - GL, GM, = GL _ 


CK, = CL, IK, Cl... 





GI (омы) + (IK5)° 


6 


T = 3.141592653589793 
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Gruntwork I on the 
Delian Solution 
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According to number theory, it is not possible 
to develop a cube root relationship using only 




































































Α linear and square root operations. Watch. 
Given any circle ABE and any point, D, 
between AE. 

E 

D 
C B 
| H Α 
Describe FDG. 
A M 
Ü = 
K Describe AK, JK, FJ such that AK = BC, 
JK = HI, FJ = AH. 
Do IJ and HK and CF meet at one and 
J only one point L? 
L 
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АС 




















































































































Е АС - 10 АВ - — BC = AB INC - 500 
ῃ 
MN = АС BD = AB ё - 0.INC - 1 
AB 
АМ; - — Ó BM; = АВ = АМ; ЕМ; = АМ; 
INC 
С B M M 
| H Α DM; = (вр? : (BM5)? DN; = MN + DM, 
GN. = BC + BM 2 2 
5 $ DG, - (ом) + (DN) 
: IM Si sa DF | EN. + (DN)? 
Š DN δ [ENS М 
НМ; - АН; - AM; - HM 
DN, 
E | | Construct ВО and HP parallel with AO. 
| KT and JU parallel with CF. 
RT and SU parallel with AF. 
C) E 
Als = АМ, + ІМ, СІ; = AC - АІ, CQ; = D 
СН; = AC - АН; ΟΡ; CO = 
С B M M 
2 2 
FK, = AI, ЕТ; = FK; Πε = Im + (мы "ығ 
| ? 2 (US) і K 
HK, - (АҢ; + (AK3) QU; = A й 
R 
(RT, J 
PT, : 10; = СОНР, = СР; 
б Ν Ε 
L 
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E 
D 
B M 
ή Α M 
T 
S 
К 
R 
1 
М Е 
L 
410 1! 
210 И 
DIFF A 
m 0 
-210 |! 
0 100 








KT; = нку) : (HT) JU, = Їп} z (1U5)° 


JU,-IQ КТ,.НР, 
ого Š fp. 9 оо, пое 
Qs IU; ὃ HT, % Qs 


ОР; - CO - СР; 101, - 10; - OQ, 


DIFF A; = LOI; - 102; 


200 300 400 500 
6 


IJ, HK, and СЕ meet in one point L 
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HI; = HM; + IM; DIFF B; = НІ, - |АН; СІ; 


















































5-10 
DIFF B. Е 
-5-10 P 
100 200 300 400 500 
6 
The segment НІ is the square root of the remaining segments АН, CI. 
D 
C M 
D Я М 
U | Í H 
Чч XS 
š K 
4 FO = CO FL; = LOI; - FO 
2 
R (FL; ) 
б М F 
СМ; - AM; + AC 
L 
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ΡΙΕΕ С; - | (AM5) см; |" - HM; 


100 200 300 400 500 
6 


HM is the cube root of АМ) “СМ; 


DIFF. Б; - АМ (CM5) ^ - M; 


6 
ІМ is the cube root of АМ (CM5)? 
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Solve for Cube With straight edge and compass only, solve the 
given problem. 
Placement BE is the difference between the segments AE 
and AB. 
CD is the difference between the cube root of 
AB squared by AE and the cube root of AE 
squared by AB. Find AB. 
E B 
ВЕ = АЕ - AB 
D С E T 
CD = (AB-AE2)! - (AB. AE)? 
AB =? 
Process Summary 
D D 
/ ХА 1/2 CD 
C C 
E 1/2 BE B E B 
Р | | 
Ε D C B 
T T 
3 3 
NABx АЕ? AB? x AE 
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D 
/ ΖΝ 
С 
Н а В 

J 

| 

D 
/ A: 
C 
H LKGB 

J 
P Ор 
С 
Н М KMB 


А = 500 ὃ -Ι..Δ ВЕ - 100 


СЕ; --,” BG, = CF, 


BH - = ЕН = ВН GH; = BH - ВС, 


НІ; = СН; IL; = CD; HJ = BH 





HL;:HJ 





δ 
2 2 
ЈК, = НТ - (НК; ) BK, - BH - НК; 





CJ; = [кз + (BK; MO; = CD; 





Εἰς = [вкз + ІІ) NP; = CD, 


EN, - — ὃ BN,- BE- EN; 
ІК; 
вк, МО, 
ІК; 
ОР; = ММ; 
200 300 400 500 
5 
11_09 93МСО 
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NQ; - ЕМ; РО, - NQ; - NP, 


AB, - AN, - BN 
P O 6 РО; 6 6 6 




















А АМ; = АВ; + BM; AN; = АВ; + BN; 


Η Ν ΜΒ 
AE; = АВ; + BE 
2 3 
КООТІ; - | (АВ ) АЕ | 
2 |3 
ROOT?, - АВ (AE; | 
1107 
0 
АМ; - кот 
mu -1-107 
9109 
210 g 100 200 300 400 500 
6 
We seem to have а cube root relationship 
11107 
0 
АМ; - ΚΟΟΤ2: 
m -1-107 
2109 
210 o 100 200 300 400 500 
6 
11 09 93.MCD 
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Sample Points along the arc. 


г ВЕ 
Last ratio. —— = 
CD А 





100 200 300 400 500 
8 

The square inside a right triangle on (һе hypotenuse is equal to the square of the remaining two segments апа 

all three squares taken to the point of similarity form a cube root relationship. Later we will come to realize 


that a perpendicular to the rectangle in a right triangle on the hypotenuse is equal to the square root of the two 
external segments of the rectangle. These two will be called Gemini roots as I do not know the proper term. 
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Gruntwork II on the 
Delian Solution 


Given any acute angle in the isosceles, divide the base leg as 
shown. Do the resultant segments show any particular 


























relationship to one another? 


Process Summary 


The figure indicates a possible cubic relationship. This is what 
will be tested along with some of the constants involved. 








D -10A-90 6-1.АФ 
A will give the the range as 90 degrees. 


D will further divide each degree into 
smaller segments. 


АЕ = 100 
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АС; E Ар; АС; = — 
H AF 
AH, = AC AB, =- ————— 
ó ó ó AF 
A БЕ; = AE - Ар; 
D C B 
0 
2 8 dug 
5 АВ - АС, 
440 14 
100 200 300 400 500 600 700 800 900 
5 





100 200 300 400 500 600 700 800 900 
Тһе simple figure yields а cube root relationship. 


100 


Sample points taken along DE. 


There are О.А = 900 figures 


represented. 
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Does СС always meet at the 




















F circumference? (AGE) 
i CG, = | АС, }2 - (AC, Y 
H 
E 
ΑΙ = — IE СІ; = АС; - AI 
2 
2 2 
A GI, - ἴσος + (CIs) 
E D СІВ 
210 № 
СТАТ 0 
au t 
0 100 200 300 400 500 600 700 800 900 
Š 


I would interpret this to mean yes. 


Is then, CD the square root of BC and DE? 


вс, р, - CD, 0 


2410114 
100 200 300 400 500 600 700 800 900 


I would interpret this to mean yes also. 
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p Is AK the square root of AB AE? 


GN J 
> ВЕ; = АЕ - АВ; BJ; = |АВ; BE; 


=H AJ; = |(Ав,)? + (вл) 

















А АК, = АЈ, 





E DKCIB 


Apparently so. 





2-10 14 
a ВАВ - ΑΚ. 0 
-210 14 
100 200 300 400 500 600 700 800 900 
δ 
М Do М, О, and P lie on the same arc? 
L С 
Ox G AN, - (ар x + (DN J 
ó δ δ 
Ν Ας ΑΚ 
Аб == m 
NA АС; 
АТРАС 
АР; I δ δ 
АВ; 
А 

















Е 





0 100 200 300 400 500 600 700 800 900 
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The Archamedian Paper Trisector 


I have never seen the developed figure from which the 
Archamedian Pager Trisector derives. DE = AC, and by 


C 
using a piece of marked paper, CDE can be somewhat 
aligned producing the trisection CEB - 1/3 САВ. 
D 
A E 
B 





Process Summary 








/ 


In both cases CDB is 1/3 of CAB. It appears that trisection might occur 
for the entire circle. 





AE = 100000 ὃ - 0..A 








AE 
Abs = И View, BE. BEN Sl хе ТАРЫ 
H View А А 


Hb, = AbsEb,s ЕН, = (ны. (Ebs)? 




















EH 
Е Db ас в A AC = = ΟΕ - AC Ee = — 
2 
μμ Се Cd.-CG 
Ces = СЕ? жы (Ее) Са; = uc CG = AC СБ = Š 
CE Ces 








des - (е)? - (σας) Gf > EX Af, = AC « Cf, AG, = (аа) + (665)? 
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е 
9 
ИВ CH - АС 

Db ас X B А 
АҒ, -Hb 

y Hb; CH-AC 

Όβε---ᾱ--- СЬ, = Abg- AC Cg, = bg; - СЫ; СЕ; = 
Gf; Се 


= СН - СЕ, Ca, = Ға; = (сау -(Са)” DE, = ЕҢ; 


СН 





Е (ову)? - (ға) Аа; = АС + Са; Ва; = Das АВ; Е Аа; - Ва; 


Ву what is known about trisection, AB must equal FH. 


200 400 600 800 1000 














Ар; = АВ; + (2-Dag) Db; = АБ, - Abs 
рН,-АВ 
ΡΗ (нь υγ вое 08 
ο. 
Bh, - E Ah, = |(Ав,)? : (Bh)? 





Š : ç 








Fn; - г Ар,» AC, {5Η} - (наз)? (вн)? : (Hn)? nts = Fr; - Еп; 
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2407 
Hp. - pq 
Does Hp = pq? - Ὁ Š 2 
-2-10? 
200 400 600 800 1000 
δ 
Bh 2 
ГА; - asin uu A 
АВ; | deg 








Plug resolution in πετεἈ- 1000 ΖΑ, 3 -264.5635  View- lo] 






















































































0 500 1000 
6 


One can safely say that the limit of the Archamedian paper trisector is 270 degrees. 
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To Square A Circle 
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Sometime in 1992, I remembered reading that 
some guy spent some time in prison and learned 
the process for squaring a circle off the base of a 
right triangle but then history lost it again, so I set 
out to find it and did. It took a couple hours so I 
wonder what he did with the rest of his time? 





Using the approximation, z = 22/7, square the 
circle off the base of a right triangle. 











Process Summary 


The most primitive formula for Area is А = 1/2bh. We will not use its transformation to 112. 


Special Value for BE, try 4, then look at the 
corresponding value for EJ. 


ВЕ - 4 pD PE DE = BD 
2 
DI - BD DH - 101 


AB = DH AD = АВ + BD 


AE - AB- BE EJ. 

















CE = ЕЈ ВС = ВЕ - СЕ 


EG? 
σα = JBC-CE EG = JCE? + CG? пА - — 


BD? 


π А -3.14285714 EJ = 3.14285714 


22 2: _ 


ps = 3.14285714 πΑ- 0 


Basically we have taken one half of the circle for 1/2b апа crudely projected the arc EI 
for the height. 
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а pT 
J H 
2 
С D Α 
Lbs = GL- Gb; DG; = if GH;, 
DJs = EJ + DE; EG; = EF; + FG; 
1 
. 2 3 
Dcs = if Ону, | (DE, DI ,0| 
1 
| 213 
Dd; - if сн, DE; (DI) | 0 
са; 
са; = Dd; - Пс; С2с; = EE 
4:10 !! 
EG, - EG2 2107 
Š Š 
= 0 
-11 
2] 0 20 40 
EF 


‚0 
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For any point К, construct GL parallel to HM. LK then 
projects to the point from which the figure forms the 
cubic. 


ЕЈ = 1004 = 1000 8 - 0.A- I 


EH - E! gp, Е B FJ; = EJ ВЕ. BH = EJ 
2 Δ 


ЕК; = ΕΕς Ες ЕН; - ЕН- EF. Κας = ЕН; На; = ЕК; 
ка; ВН 
Ва; = BH + На; GH; CMM ANE 
Ba 
6 


Kb; = FG; GL = EH Gb, = ЕК; 


DF; = DG; - FG; БЕ; = DG; - (FG; і EF; 


M oq 
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I should say that fg is equal to DG. 


Df; = Сере; = РЕБ 


ef, = (в) + (Des) fg, = ef; 










































































5-10 12 
0 
DG, - fg. 
-5.10 t 
( Д -11 
0 500 1000 
6 
I should say that Dh is equal to Dc and that Dk is 
equal to Dd. 
M 
K 
449. с 
7 На/ ede] 
2-10 Е 
Dh. - Deg 
-11 
20 o 500 1000 
6 
4:10 !! 
240 !! 
Dk, - Dd 
6 6 
DES 0 = B A 
-11 ШЕНГЕН 
20 o 500 1000 
6 
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passes through the point є. 
DH, 
DH; = DE, + ЕН Hm, = —— HO - EH 
7 | 2 
Η 
J Н/ фе” Ha- НО оң = Jia? (um? 
MA} ec 
: Gg; = Пі; тр = Hq Gm; = Hm; - СН; 
D 
2 2 
рез = (бе, + тр) + (Gms) 
зай З 
0 
Нр. - pg 
š Οδ 
Е В А — 24012 
-12 
ЖАЗСА 500 1000 
8 
HJ- EH Hp. HJ М 
3 Q U 
JP - ES EP - ЕН + HP РО - (ЕРОР T 
JO - (РО? + JP? JR - JQ HR - JR? - HJ? 5 
2 Py H 
RS -JQ 98, - ке -(он,2- HR “ДЕ Е 
2 2 
ES, = (во; + (055) GJ, = HJ + СН; R 
2 2 
JS, = (ву + (655) ЕТ; = ES; JU; = 155 d 
2 2 
(205) (ЕТ;) 
Ed2, = ΕΙ------- Εοὖς------ 
EJ EJ 
Ес; = De; - РЕ; Ed, = Dd; - DE, - 5 A 
Ed, | =66.633327772 
Ed2, | = 66.633327772 
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I should say that the circle рОН 
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E. 1 
Ес 
| Š 0.5 
Pn 
1.5 
1 
ва»; 
Ed 
| Š 0.5 
00 
а 
U 


























500 600 700 800 900 1000 


500 600 700 800 900 1000 


OK passes through g. 


Оа; = НО + На; Hr; = Gg; Or, = HO + Hr; 


ыер ди. 
Oas 
5-10 14 
0 
- GH 
sa Ua -14 
-5-10 
0—13 
1070 500 1000 
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F B C 
б 
| AD І 
0 АС 
DB, AE - AC 
DH» «co 
CF, CG 
AG 
AF | 














В 


ADs, | 


DE; , | 


DH; ı 


CF; 


| AF; 








+1 


+1 | 








A 
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Using iteration to perform a geometric convergent series for 
cube root abstraction. 

А = if(X<Y,if(X<Z,X,Z),if(Y<Z,Y,Z)) 

В = ҚХ>Ү,ҚХ>7,Х,7),ҚҮ>7,Ү,27)) 


W=X+Y+Z С-У - (А +B) 


AB = А.С BE =B- AB AE = АВ + BE 


-0.A АС-,АБ-АВ СЕ = AE- AC СС = JACCE AG ΑΟ. CG? 

















[ 


K 
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АБ; 
А-40 
AE - АБ; 
X-5 Ү-.9900 Z-Y 
AF, DE; 
ОН, АС 
А -099 С-099 В-5 
Ар; 
lc? i (CFs) 














Ар АМ 


АН, = [Ab + (рН) AM = AC AK = T. 


Δ 
АК 21.6986 АК? =4.9008 X-Y-Z =4.9005 
1 


2 3 
(АВ-АЕ2)” =2.9142 
AD, = 2.9143 
Раде 1 3/23/96 
































POR Series IV Figure 11 24 C3.MCD 


Generalize the work of 07. 25. 93 to include the variable base 
ratio. This particular modification of the file has seen the use 
of the symbolic processor to figure out the last ratio that I have 
been unable to putz. The two ratio's found are FJ/JK and 
AH/AJ. I put the first in the graphic at left, the other would not 
fit. 


AF-1 ВК = BASE RATIO 








FJ $ 2 -BR .$ 
— = BS - BISECTOR_SEGMENTS 
ІК (BS - 6)-(BR - 1) «2 ne 
DF - — Ар - AF- DF $ - 1. BS 
K BR 
J AF 
H/ Im AB = ^^ ВЕ- АВ BD = ВЕ DF 
2 
[7 
ВК - АВ DK - (вр? ΒΚ’ 
| CB А 
ОК Вр 2 2 
DH, = ----δ СБ; = —Š CH; = он) - (СВ; ВС; = Вр ΟΡ. 
BS BS 
| А Я АС АВ 
АС; = AB + ВС АН, = (AC) + (CH3) AG; = n AJ; = АЄ; 2 
5 





Вт; = EJ; ВЕ; = АВ; - АВ 
Ли; = BE; 


Km; - BK- Вт; 





ж, - |j (коц) 














+ 1 = 1.333 





BR 2 





























(BS - 8) (BR - 1)2 





I broke down апа used the symbolic processor. 

Two versions of the formula are given. It is apparent why I could 
not get this one myself, I'd never 'ave thunk it. From this point on I 
will use the symbolic processor to find formula's more often. 























Г. B A 
1 d: ΠΝ 1-21 
1 288. 2 BR/ 4,2 12 ΕΚ 22 
ВЕ В5 Bs? Bs? 
1 1 
iro 21-2 BR 
BR BS 

-2.BR?.Bs? + 4-BR-BS” + 2-BR? Bs 8 ... пеели 


+_6-ВВ-В5-6 - 2-BS? + 4-BS-8 - 8 BR? + 2.52-ВВ - 2.5 
BR-(BS-(-2:BR-BS - 2-В$ + δ.ΒΕ ` 2-8)) 





BISECTOR SEGMENTS- 5 
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Use iteration to trisect any given angle. 


BE - 200 BC - = СЕ = ВС 


CD =- if(CDI» 0,if( CDI« BC,CDI, 100) ,0) 


ΟΕ - СЕ Вр ВС + СО DF - JCF’ Ср? 


DG = DF Gc - СЕ Dc = CD 8 -0.A 
































BE + De + CD m - (Hb)? + beg 
Се BE ГАС е 
ВЕ + Dc δε] АС; + De +CD 
Gc:BE Аа СЕ-АС; 
М 
BE + Dc ο ‚| Ас; 
- WE I 
ЕН; || CF + CH; 
Dc BE b Dc-AC 
BE + Dc Сё +1 SEND 
2 2 | Hb; sp 1 1 Ас; 
Gc-BE | | De-BE 
ВЕ + Dc ВЕ + рс; | (ca, I (be) 
210 asin =e 
ZKCD - 
200 de 
AC 5 
Š Hb 60 
—— 190 6 Hb 
asin| ——— 
180 
50 ^ 
0 20 40 60 0 20 40 60 ZBAI - 
δ 5 deg 
А-53 ZKCD = 60 ZKCD _ 
CDI- 50 ZBAI «20 ZBAI 


Range: 20 and «100 
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12 02 93.MCDIPOR Roots and Powers 


D 


29:92 


(Pyramid of Ratio Series V) 


Is the progression noticed in 11 
a continuous phenomenon? 


0 
№ 
Mk) 





AO; = AG; 
































‘= AE, 

















— | = 





AB, 








AC, 











AD, 











АЕ, 
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AG GH; 
GP. AC; 


АС, 


АН - AG; СР, 
CK; I 


GH, і 
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Two Prime Exponential Series 


АВ =10 A75 ὃ =2.A+ 1 AB, = 77 


Aj, = ABgAR ЈА; = AR - AJ; 


JW; = АВ, АМ, = A + (мы) 





АВ 





5 


| think that one is in the position that they аге 
in when dividing an angle, twice never gets to 
thrice, at least that is what | decided some 
time ago. Let me double check anyway. An 
obvious pattern should emerge. 





АТ = АА AN, = AW, AF, : 
δ δ δ AW 


NR, = AR- AN, МХ, = ANS МВ, 





AX, = | (AN) + (NXs)” 
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16 


16 16 16 
13 


14 


16 


























































































AQ; 








АР; 








АО; 















































АВ; 








АС; 








АБ; 
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There are five found cubics between the 


givens. 
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55, = AP; АЙ, 


AN, АР; 
AOs 


AJy АМ; 


АН; АМ; 52; 
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Alternate methods; Square Root . 


Demonstrate that the square root of two 
segments can never be more than one half of the 
difference between them 


Let AB and AC be the two segments and BC the 
difference between them. 





D в А 
ВС - 108- 1.100 ВЕ - = 
J H 
Е АВ, = Ó АҒ; = АВ; + BF ЕС = BF 
2 
DES. ЕВЕ АВ, AE. BP: 
AF 
δ 
DG; = ΑΏς DF; EH - BF 
L 5 A 
hone AE. ee κο... АВ, + BC 
- is + 
Roots = АВ АС; 5 DG, 5 5 
2.10 14 
> ` (Root, : AE; -0 
6 
ας i АЕ, 0 Since AG can never exceed ΑΕ, the result is 
obvious. 
240 14 
50 100 
δ 
12 06 93.MCD 
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Loging the constant relationship K eS MOD 


Ν᾽ Gruntwork 4 оп the Delian Solution 





ВН = 10 6 - 1..1000 ABs - 0 


АН; = ВН + АВ; AF; = |АВ-АН; 


























NV АС, = (Аң) Ав; |" 
1 6 F D CB д АР, = ГАН (ABS |" 
BG; Ξ АС; - АВ; СН; - BH- BG; GL; = GH;:BG; 
| 3, Аа; = = Ве - == Κας - Λας 


Ke = Be eg = Ке af; = Ка; 








H а D cB a A Aes Е АВ; + Be aes - Aes = Аа; 


eg? (аб; 2 bes 
се; = -Ξ- ab, = acs = aes - се; bc. = ас; - аб, Cb, з — 
6 6 6 6 6 6 6 6 6 
aes aes 


2 
2 2 
Cas = abs + Cbs АС; = Аа; + Cas Ces = aes - Са; CK; = |Ke*- (Ces) 
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BD; = АБ; - АВ; 























Is J on BJ colinear with АМ? 











GL CK GM BJ 
б 6 13 ó Š 12 
> ——° ee | =235:10 У к жан 28408350 
А АС; AC; | АС; АВ; 
1°10 14 
GM; в; 
AG. АБУ” 
б б 
0 
0 200 400 600 800 1000 
5 
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The structure in red appears to be a 
constant. 


BH - 5000 8 - S.F АВ; - 85.198 


BG - ps АН; = BH + АВ; 
2 


AC; = | (АВ) АН 


š = | AB,-(AH,)? |" 


AF; - АС; 
Als ^^ BCs = АС; АВ; 


AD; = JAB; AH; ВЕ; = АЕ; - АВ; 


СО; = — 
ЕН; ВС; 


ВО; = ВС; + CO; 


GO; - BG- BO, GL - BG 





ГО; = СЕ - (G05)? 


АО; - АВ; + ВО; 
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NP; = АЈ, ΑΝ; = [Αιρ + ІІ) 




















ΕΡΠΟ МВ А ° 





` Κ АЕ, 
AM; ---” MK; = АМ GK - BG 
2 
Ν 


С [Xy AG, - AB; + BG 























(MK; 
GM, = AG; - АМ; Ма, = 
GM, 
cb, (GË) Ga, - GM, - Ма; 
GM; 
abs 
G abs ів Gb; - Gas Оа; es 











E AN ам» A 
GQ, = Ga, + Qa; AQ, = Аб, - GQ, 


Κος = (ок? x (605) 
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(АВ; "АН. = 4886-10" 














) 
J АВ (ABS) = 7822-10; 
АНЬ = 1.417-10 


АВЕ (АН)? = 423-10? 


LO, = 424.30457 
































ВО; = 36.27 
BO, = 109.49532 


АВ; = 3.125 


AB, = 16.807 


КО; = 36.53305 


LO, = 731.77 КО; = 111.891 
—— - —— | = 8.477:10 
АО; АО, 
δ 
5-50 Е-70 
4°10 12 
"12 
2°10 
10; | Κος 
AO, AQ, 
-210 12 
30 40 50 60 70 80 90 100 110 
во; 
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The Square Root 


It may be noticed that I use the adjacent figure in my work for 
doing square roots. I believe that it is the primary figure for 























doing square roots. Given segment AE and segment BD, 
segment FG is their square root. It has a major advantage of 
being able to square larger figures on paper, not to mention 
makes something of the development of exponential series. 


AE - 100 6 - 1.. AE BD; = Ó 


AE ВБ; 


АС ‘= EN BC; оо АВ; (= AC = ВС; 


























FG; - 2-|(GH,)? - (CH 





ROOT, - FG; ο 
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Completely generalize the square root 
H figure. 


AF - 7 DF = — AD = ΑΕ - DF 


ὃ - 1..LBR ОЕ; = —— Ó 
LBR 


AE; 
АВ; = —^ ВЮ, = AD - АВ, 
2 























ВН; = АВ; СН; - >| (BH; - (вр)? 





Set AF to unity so that it may be eliminated. 
Setting BR to 2 will yeild the familiar square 
root. BR may even take fractional values. 


: BR-BASE RATIO, 
Plug in values here. — ; BR-LITTLE BASE RATIO 


BR-3 LBR=5 


(2:BR) - 2 
BR 


= 1.333 








The equation below 
simplifies to the next. 





1 
A [ll G-BR) - 2| др 














BR - (BR 25104288) - 2 
BR-LBR BR BR-/LBR 





BR - (BR - 
BR-LBR 


2) δ.ΑΕ 
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АВ -10 A-5 B-2.Ae 1 AB, = 58 


Aj, = |ABgAR ЈА; = AR AJ 


s = ЈАЈуЈА АМ, - (aa)? + (мы) 





JW 


The figure presents me with a 
progression. What is it's formula? It 
turns out not only that | can do 
square roots, but any two-prime 
root. It took me 48 pages of sieve 


work to realize what | was looking 


Euclidean Exponential Series 














л 
Ее 
> 
с. 
© 
NAE 
N 


АТ = ΑΗ AN; = AW, ΑΓ 


T МА; = AR - АМ; МХ, = АМ МА; 








АХ, = (ау + (м)! 




















What | find interesting, foremost, is the implication for number theory-- We learn 
exponential notation prior to any naturally occurring exponential examples- Here 
is one example. The figure removes the conception that exponentiation is purely 
a notational device and raises it's rank to that of a realistic abstraction. 
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Values found by the investigator of 
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Resultant Equation 





depending on 
direction of 
transcription. 


110 [92 14. |" X (LO [xt |5 | οὐ у | со еі [N | сі 
«б [io Jio |S 


1 
1 


А8.ВОМ - δν 
(aPN - 5, Bš)” 


tis со |< 
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= |= |с c | st [cN 


| [eo |6 б ) «Р | [© у [xt | со [N | сі 
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|| {т Жайыл ша 1 [о |с со ! N 
со |СОЦГ-ДГ-|г- ююз cO | « ΙΟ | со | CN CN [CN 
со [10 |< O> |O» |< | | CO 











j [o9 |= [= |N ` CO о |+ [+ |+ [eo |со |сі 

















— 1 
ее” 








One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1994 
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Inscribing a Circle 
in a given Triangle. 


Place the length for the sides of the 
triangle at the end of the document. 












































С 
Side 1 Side 2 
AB = |Side 2 | AC = | Side 3 
Side 3 Side 1 
Side 3 
З ^ ВС = |Side_l | 6 - 0.2 
Side 2 
Is This А Triangle = (AB, + AC,>BC, )-(AB, + ВС,-АС,) (АС, + ВС,-АВ,) AQ; = АС; 
R BR, - BC, AN, - λος) 
δ δ δ᾿ АВ; 
2 
p dn πρ... 88) αρ. АВ, ΒΡ 
ó Š δ "δ 
АВ; 
ΝΡ. 
NP; = AP;- АМ МО; = —^ 
| АО = ΑΝ + NO BO, = AB; - АО; 
А 5 Ῥ Β 2 2 
COs - (всі) - (BOs) 
BS; = ВС; SO, = BS, - BO; 
2 2 (55 
С5; - |(so,) + (СО) 505 = = 
„ 2 2 
BU; = |(BS,)? - (50) 
2 
A STO B SU 
ST; = (8%) TU, = [Sus - (ST 
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C 
CW; = (мод) - (C05) 
d i CW, 
un d š 
A TO V W BAX, = Там) пух, 
2 
| "M 
δ 
УХ, - С с (WV)? 
A T V в WW = С - (ух) 
BU; VX; 2 2 
АУ; = AW; - WV, ВУ; = АВ; - АУ; ХҮ; = E VY; = [хз = (УХ, 
5 
x AY; = AV; VY; 
Πα: "T АУ--АВ; | АХ-Ар; 
А А 
Й ть 
Α T DV В 
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Plug Side Values Іп Here Side 1-20 Side 2-26 Side 3-21 


АВТ = (20 26 21) Is This А Triangle =1 Given 3 lengths, no matter what order they are entered, 
DE should remain a constant. 





Side 2 Side 3 
51 = AB S5- АС 5 з = BC 
Radius 
You will note that the formula derived from the 
Sid process is more consistent with imaginaries. 
ide 1 





-S S δα δι -S 54:15 52-5 
| 9%” x 15 25 x ls 25 3s 


2.5 5 5 
Bu 2773; 








Radius; = 


6.147 6.147 
Radius = | 6.147 DE =| 6.147 
6.147 6.147 
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The Cradle 


Is EL and EK always collinear? 
1-210 6-1.1 ЕБ, = 871058 


FJ - 10 EJ; = FJ + ЕЕ; 


ЕН; = Ες EJ; ЕН; = ЕН; - ЕБ; 


EG, - | (БЕ, )2-ЕЈ, |” FG; = EG; - EF, 


Els = | (ΕΠΣ) Ες |” Εἰς = El; - БЕ; 


Basically it is demonstrated that the two triangles 
EKM and ELN are proportional, which is 
sufficient. 


Us = ΕΙ - ВІ, 
НІ; = ΕΙ - ЕН; 
ΕΗΞΕΙ 
FN, - ---ᾱ-..... EN, = FN, + EF 
δ 5 5 5 
(ЕҢ; + 5) 
FG FJ 
FM EM, - FM, + EF, 


Š (FG, + HX) 
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JN; = FJ ЕМ ІР; - 15; 








ВГІР; 











H (ү ВЈ - FJ BP, - —° 
Us 


JP; = BP; - ВЈ LN; = ТР; 


KO; - ЕМ; AF = FJ 

















ῃ С 
АО; = —— ҒО; Е АО; - АЕ 
LNs КМ; 
KM, = ЕО; У! Ν.Ε 
Α EN, ЕМ, 














They аге two lines with identical slopes, terminating at the same point. 


20 40 60 80 100 
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HR; 
LV. s RATIO; = no GI; = ЕБ = ЕС; 
po ᾽ 

GI; 

| NAA D F E RATIO2, А. 
Н5; 

і C 
Α 























нк; 5 
I 
9 | 
5 4 
— | 
м. Р 
πο [ΠΠ ІШ б ІШ | 

2 
>. III | | ШІП | 
5_ δ Br 

| ий” 

е | | || Ш ή | | 
== | Vi 

| | Ñ 
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LN;-EH; 
HR, = |FH,-HJ HS; = — —— 
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Tangents and Similarity Points 04 26 94.MCD 
O and P are points of origin for the ratio of the two circles 
that can also have a tangent ray to both circles. Develop 
formulas that would locate the particular points given using 
N / -— Ü just the radius of the two circles and the difference between 
them. 


O and P are called the similarity points (sp) of the two 
circles. O is the external similarity point and P 15 the internal 


similarity point. 
D 
2 I will work with point O first. 
C 











Given R, - large radius 
Ες = small radius 


Π D = difference between origins. 
"bw | о Вила Есі Des 


А ГЕ; АС - Кү BD- Rg AB-D 
If the difference between the circles is less than B-R,, than one 
C 











of course has an imaginary situation for the external similarity 
point, R, + R, for the internal. At R,-R, the smaller is in the 
larger and they touch at one point, R + R, they are external to 
one another and touching. 




















ГЕ B ΡΕ - АВ AE -BD CE - AC - AE 
\ | 0 DE-AC 
AO = AO = 10.667 
πο NB Z CE 


EOR, "External similarity point Origin to center of Radius Large' 


- 


1 


DRI 
ЕОК ү, з if КГ Ες. К>Кү,0, 











Κι Ко 
ΕΟΝ L = 10.667 
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о 














What is the length of line (OG) tangent to both 
circles? 


AG = AC СО -= JAO? - AG? 


GO = 9.888 


And what is the formula? 
EOT,, " External similarity point Origin to Tangent 
(Large Radius)" 





Ji «Rog ον 
Rp-Rg 





ЕОТІр = Кү: 


EOT LR = 9.888 


What is the length of the line tangent to the least circle (HO)? 


BH - BD BO - AO - AB BO = 2.667 


HO = ВО? - BH? 
HO z2472 


And what is the formula? 


EOT,, " External similarity point Origin to Tangent 
(Small Radius)" 





F(RL-Rs+D)(Rr -Rg- D) 
κι ὃς 





ΕΟΤ sp - R ç: 


EOT SR 72472 
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Lastly what is the length of line from tangent to tangent of these 
circles? 


СН = EOT, g ` ВОТ ср 


GH Ξ 7416 


And what is the formula? 
ETT "Tangent to Tangent" 





ETT = | (Ry -Rg +0) (Rr -Rg - D) 


ЕТТ = 7416 


I will now turn my attention to the point P, the internal 
similarity point. 


Pu τος АР =6.4 
AC + BD 


ТОК, "Internal similarity point to center of Radius Large" 


BP = ΑΒ - AP ВР -1.6 
ТОК, "Internal similarity point to center of Radius Small" 
R 


ТОК ç = p . ТОК ς = 1.6 
ΚΙ +Rç 
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ep 








ΑΙ = AC ВК -BD JP - JAP? А]? 


JP - 4.996 


IOT,, "Internal similarity point Origin to Tangent (Large Radius)" 





| (Вр *Rg-D)(Rp*Rg +D) 
(Rp *Rs) 





IOT rR = Вт. 


IOT LR= 4.996 


КР - JBP? - ВК? KP = 1.249 


" 


IOT,, "Internal similarity point Origin to Tangent (Small Radius) 





(Rr +Вз - 0) (ку *Rg +D) 
ΚΙ: К 





IOTsg -Rg 


ТОТ ср = 1249 


JK = JP- KP JK =6.245 


ITT "Internal similarity point Tangent to Tangent" 





ITT - (ку +85 -D)(Rp-*Rgs-D) 


ITT = 6245 
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The Chordal or Power Line of two Circles[ 04 27 мор | 

















> 
e 


Ж 





UC) 











-- 


The solution for finding the chordal as outlined in 
100 Great Problems of Elementary Mathematics 
Their History and Solution by Heinrich Dórrie did 
not lend itself to this kind of process, so I took a 
couple of minuets (Bach) and developed my own 
method. 

The figure I work with is a transformation of the one 
on the left. 


Given two circles find their chordal or power line 
given just their radius and difference between their 
centers, and reduce the tautological chains to formulas. 


АН =R] GJ-R5 AG. D 


AH κο. GP 


АВ - Е 
АС АС 


ВЕ - AG - АВ - FG BD. T 


AD = АВ + BD DF = BD 
DG = ΡΕ: FG 
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CR "Center to Radius" 


(Ry - R 2 + 2?) 








CR ү = CR | =4.5 AD = 4.5 
2 р 
2 2 2 
i (R5 - R] + D?) 
СК 2 = A = CR 2 23.5 DG =-3.5 


Locate length К here DK = з 














AK = рк? + Ар? GK = ОК” + DG? 
H HK = Ακ’ - АН? ЈК = JGK? - GJ? 
НК = 6.021 
А б 
Ε J : Б 


LP "Length of Power line" 


LP - DK 


LT "Length of radial Tangent" LP is the variable chosen for circle center on the power line. 





рар +R] - 26 ур? -RR + D! 2D R +R). 
2 D 


LT = 





LT =6.021 JK = 6.021 


The process does not seem to recognize any special cases. 
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Power Point 


Given three circles find their power point and if it 
is at all possible, cut all three perpendicularly. 
Demonstrate the formula for the Power Point and 


the Length of the resultant Tangent. 


The distance between each set of circles is given 
as Di, D>, and Оз. Naturally they must form a 


triangle. 








ΓΤ 








Δ-ι Д "15 Фіз a Triangle? 


AE-D, AH-D5 ЕН -р; 


AF-R, НК-В) EG- Rj 


Af - AF Hk = HK Eg = EG 





2 2 
AB - АР DE = μα 
ΑΕ ΑΕ 
2 2 
Айы μπε 
AH AH 
2 2 
η НЕ. Eg 
EH EH 
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В BD - AE - AB - DE вх - 20 
bJ - AH - Ab- HJ by = = 
A B X D [Е di 
dj - EH - Ed - Hj daz - 9 
D d 2 
g 
AX = АВ + BX АХ = 1.125 
f ` / AY - Ab + bY 
1] /] 
EZ = Ed + dZ EZ=4 
H k 
K 


Ah - AH Ei EH 


2 22 
_ Аһ En - ΕΙ 
ΑΕ ΑΕ 





An = ΑΕ - En mn - Am - An 


mn 
nx x3 Ах = An + nx 


Hx = JAH? - Ax? 
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PP "Power Point" 





рр - 1. 














WX = 
Ax 
νυ. Нх-АҮ 
Ах 
Αν. АН-АҮ 
Ах 


VX = АУ - AX 


AY-VX 
VY 


OX - 


2 2 2 2 2 2 2 2 2 2 4 2 2 
+R3°-D | R34D 3 + R4^D > 


WX =0.462 





РР =5.157 





D ШЕР 10 > + D г - 2D j D 3 oh D 3" - 2D 2D 3. + р“ |) 
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ЕХ = АЕ - АХ 





ΑΟ = JAX? + ОХ? EO - JEX? + OX? 


AP - AF EP - EG 

Т 2 a 2 
ОР A = 4AO" - AP OP g - EO? - ЕР? 
ОР A = 4.342 ОР Е = 4.342 


LT "Length of Tangent" 





-R4*D4 -R4 R3 D1 -R1 D3 D UR D37 - DI 4 D» .. 
ἘΚ} R4 D3 -R3 R1 D3 -R32 R3 D3 R *R D. ... 

+R3 D1 Ρο -R3 ро -R3 D7 +D R] Ro +D Ῥ2Κ2”.. 
ΣΡΙ R3 D3 +D] R R3 R R3 D3 + Ез D3 D рів". 
+-D R7 +R] D3 D +R R3 Dj 





LT -= 








bop 1р y +D Ü - 2D j D 3° +D 3° - 2D 3 р 2’ +D α΄ 


LT = 4.342 
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Division, A? 
One does not work with geometry often, so it may be that 
one does not keep basics in mind when trying to work a 
figure. This little paper is about a basic move. I bring this 
to light, as I have seen a ratio often given as division. In 
geometry, so far as I know, one cannot divide a line by a 
line, but can form a series of the nature AN: BNasa 

linear figure. Given A and B one can raise them to any 
whole power simultaneously with a couple of simple 
moves based on the figure immediately below. See work 
done in 1995. 


Divide AC? by AB. 
Process Summary 


I have noticed that my solutions depend upon this basic 
move. 








B 


In some works I have represent it simply as the figure on the 
left. One may realize that in my Pythagorean Completion I 
used the circular form and it is often expressed as a pole and 
polar arrangement. A terminology that does not seem fit for the 
processes that they represent, physical and not mathematical. 
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С The jargon is that В is called a Pole and D is оп a polar, a 
segment of which is DE. But it can easily be seen that the 
figure is a transformation. It is another way of dividing AC 
by AB. The figure now raises a question for me. I had 
thought that I answered it previously, but I cannot find it in 
my files. Is BE always collinear with BG? This paper is 
helping me mediate on poles and polars, which names do 
В not help me understand the true ratio involved. 
Mathematicians seem to like a proliferation of names. And, 
god forbid, B and D are called conjugate in respect to each 
other. I have a hard enough time remembering my own name, 
that is why I keep my id. (in the Freudian sense) close at 
hand. 














АС - 5 б - 1..1000 ВС; = Ó 


CF = ZAC AG = AC ВЕ, = CF + ВС; 

















G 
F BH; = ВЕ; ВС; GH = AC 
2 2 
BG; - |вн,) - GH^ АЕ - AC 
F 2 
AE 
E B AD, = —— 
2 2 
ВЕ, - {ΠΝ - АЕ? ВР, = АВ, Ар; 











0 500 1000 
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Two Circles and a 
Parallel 


What I would like to do is to is drop in a circle that 
is tangent to the given two circles that are already 
tangent and tangent to the line from the similarity 
point and also have this circle tangent to the parallel 
of the similarity line that lies tangent to the first 
circle. The formula derived for my process tells me 
that I will do it the hard way. It willpredict an 

easier method. 


Process Summary 


В 3? 


Given the radius of the two circles, what 
is the radius of the third? Attempt to 
develop a formula for the resultant radius. 
And also, of the power line between 
parallels, what is the ratio of AC:BC in 
terms of the given radius' ? 
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Find the Similarity Point. 


AB = R | CF = К) ВС - CF 
CB - СЕ AC - AB « BC 
РО = AC AR = AB 


СО - СЕ АР = CQ 


ΡΕ - AR - ΑΡ 
до. ОА 
ΡΕ 


Find the segment of the power line (HN) 
between parallels. 


AG = АВ GO - АО? АС? 

















BO - AO - AB 

вно AGBO ву. ВНАВ 
GO BC 

но - АО’ВН со во BC 
АС 

jo СОСО HN - BH -+ BN 
AO 

Find JN 

H- HO б KH. AEM 

AO 


KN - HN - KH 
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KJ - JHJ’? кн? 


JN - JKN? + Find MS 








gp. КВУ ορ. np. pc 
KN 

cg. КМСЮ су. вс 
JN 


EJ = JCJ? - (S> 2-Е] 





№ = JN- JS CS = BC 





_ CS:NS 
JS 


ΜΒ 








Plug Values іп Неге 





В 1-8 К2-6 


There was too much work here for the symbolic processor to reduce all the equations to one, easily. It took 
me three days to nurse the processor through it, and this is a short work. The formula does not have the 
"sour" spot. (Place both R, and R, to the same value to see it.) When R, is 1/4 of R, there are six tangents. 


2 
κι 





R 3: R 3 72.667 MS = 2.667 


4:9 


The formula tells me at least two things, 1) There is a second method to solve the problem, 2) the process is 
a rather baroque method of dividing a square. 


HN R| +R. HN R| +R. 
— =1.75 — P= 1.75 — — = 2,333 — = 2,333 
BN Ry BH R5 


The results for the ratios of the power line segment are very nice also. 
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What is the construction suggested by the 
found formula of 


R 2 
: T 





4: 


АВ -R, ΒΟ-Κ2 





АЕ = 4 BC 

Ар АН” 
АЕ 

AF = АВ + AD 

CG = BC+ AD 





R 3 = 2.667 AD = 2.667 


For those who may become confused as to the 
dashed lines, the segment AD is added to the 
radius of the both circles their intersection is 
the center of the circle sought. 
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Two Circles, given a tangent on one. 





Given two circles and a point that is on the 
circumference of one, find a circle tangent to the 
circle at that point and also tangent to the other circle. 
The convention for this point will be "from the power 
line". 


= 
ШЕ” 


Process Summary 


Е 
қ. 
AR Cre 











= 


Find the power line. 


AB-R, ΟΡ-Κ2 AD-D 


2 
H AG - AB DH - CD AE МЕ 
2 
Р /ΓῪ ре - PH gp. Ap. ΑΕ DF 














e 


EP. АР = АЕ + EP DP - БЕ + EP 


ВР = АР - AB 
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Hj- Ар Ај = DH 


f X ge κα OD Ap EAS 
Bh А J Gj 


DJ - AJ - AD HJ = JDJ? - рн? 














m 
C) 
| 
UJ 
Γη 
CJ 











2 
GI - JAY АС? Aa - AG 
AJ 
2 
x e ДАЙ Aa Dee 
a үр fb) | ΡΙ 
А Дос, Hb - IDH  - рь? 
H 
G Ba = АВ - Aa 
Pb - DP + Db 


P = |if(P<2-AB,P,0) | 


Bd - P 
AK - AB ad - Ba - Bd 


N 
Ad = AB - Bd Kd =- JAK? Аа 
R M КЕТЕСІЗ Pe - BP + Bd + de 
p j Kd + Ga 
е 

AV ЮМ | 
врс ΝΡ - τ HS - Pb PS - Hb 

е 


HS-NP 
NS 

















NS - №Р + PS Pg= 
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Dg = DP - Pg bg = Dg + Db 


Hg = Jbg? + Hb? 


To save clutter, see 07_18_93.MCD Mod C. 


2 2 
ИТА и 
2 Hg 2 2 Hg 
Dk оре эк? Hk - IDH ` рк? 
Rg - Hk - gk 
2 2 
pf - 165 ,lp, 1.88 
2 Dg 2 2 Dg 











dg DOES Man Жарты 
Rf 

мт. КАР дм. ЗАКОМТ 
Ат Ка 


KM = АМ ΑΚ 


Кз = |KM| P -19 


Plug Values in Here. Results is in В. 


R,-10R5-3 D-16 P=19 Ез = 14.836 


05 04 94.MCD 


Page 3 4/5/96 


Let us say that instead of choosing a point of tangency 
upon one of the circles, I wish to place a given circle 
tangent to both. Derive the name of the length of the 
power line indicated and find th points of tangency. 


Work in progress. 
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Given that CP 2 CO what is the relationship 
c between AE and CF? 


In order to derive a resonable answer, I have 
0 constrained the figure to a maximum of 180°. 
You will recall that the figure is capable of 
D 270°. 

















E ОР; = “ЕР; GO; = oo CO = СР 
ЕР; 


CG, - (со? - (G05)? АС, = 26065 

















AP, = АС; + СР АЕ, = 
6 6 6 СР 


СЕ is adjusted through D and cannot be less than 1 for the ratio to hold. This constrains the 
answer to between 0° and 180°. 


CP-10 6=1..100 3-СЕ- -4 с? - AE=0 
CP? 


20 40 60 80 100 


The resultant equation seems to support my earlier statement that the same tool used on the cube 
root figure could also be used on the trisector. To eliminate the radius, simply set it equal to 1. 
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What is the relationship of DE to BC?D = 4 





AB -99 BC = АВ ВС - АВ 
AC - АВ + BC АЕ = Bere FJ - AB 
AJ 


AJ - АЕ- FJ pec BJ - AB 


BH - „ВЈ? НГ FH - HJ + FJ 
BF - ВН? ЕН? BD - AB DF - BF + BD 


























ЕЕ . ΗΑΕ pg. pp EF рв = 138.133 
BF 
ον κ ucl ag hee BO) l iu дв; bee) = 138.133 
B BC š , , (AB + BC) 
ВС. AB? + AB? 
BC 





3 


-|2-ВС + AB-BC ` „всі + АВ-.2-ВС + в. 


вс 





-1 
"АВ: Ξ 138.133 


2 
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The smaller circle is tangent to the diameter of the 


larger and also tangent to circumference of the larger. 


Given the point of tangency on the diameter, what is 
the radius that will make it tangent to the 
circumference? 


Given a point on the diameter, what is the radius 
of the inner tangent circle? 


AB - 100 АС - АЯ СВ - AC 
А:-100 6=1..A Ср 5 
А 





СН = АС DH; = (су + CH? 








2 
Has = СН ЕН, = 2:Has HJ = АС 
DH; 
CD; ВНУ | 2 2 


СЫ; = Hb- CH CJ = CH + HJ 





Jbs = CJ + Cb; СЕ; = 


СРЕ 
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aA 
A (| D//FM B 
d 
0 
κ 
H 
1 
ГО 
А C} | D//FM B 
d 
0 
Н 
1 








Does CG + GK = АС ? 





CG; - lp, -(рс,/” ақ; = DG; 


ск, = CG; + GK; У (АС - CK) 259010 З 
6 


ΤΙ 
20 40 60 80 100 


Does Cb = KM? 


KM; = ———— > (км, - Cbg) 2-352410 7 
σα 
δ 
6 
1-10 З 
км, сь, ο 
ENTE 
20 40 60 80 100 
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ΟῚ 








‘a 
A CIL | D//FM B 
d 
Ü 
H 
J 
D/IFM B 
d 
Ü 








What 1s the formula for DG when given 
CD? 





- DG; 22017210 ? 





4: AB 
2:10 14 
АВ? - «(ср 
- DG 0 
4:ΑΒ 6 | 
-2-10 18 
10 20 30 40 50 
D 
“Ds 


Given the point on the radius, find DG. 


AB-4 AC = Ан CB - АС CM, - CP. 
^ 


АМ; = AC СМ; ВМ, = CB - СМ; 


СН = AC HJ = АС CJ CH + HJ 


10; = CJ + Cb; Hb, = CH + СЬ, 
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Ebs-CH Ebs:CJ 
Eb; = CMs CDs; = CES = 





























δ үле 
Hb Jb 
А c| [О/ЕМ B 5 і 
(Ες 
8 DF; = CF;- CD; DG; = 
CF 
E 6 
Does СК - CB? Make sure there is no typo. 
2 2 GK, - DG 
B CG, - (с) + (DG,) Š Š 
CK, = CG; + GK, У (Св CK,) = 3331-10 "° 
: Š 
1-10 5 
τ) ШЕП | 
20 40 60 80 100 


Š 


What is the formula for DG, given CM, the perpendicular to the point on the circumference? 





AB- AB + СМ AB 2 2-СМ; 








- DG; zd 740-10 7 
ὃ >. АВ F JAB + СМ; АВ . См, 





АВ. AB + »CMy АВ 2 СМ; 
-ΡΟ. 0 


П 
>| АВ + АВ + »CMy АВ - 2CM; 2 | 
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| G Trivial method for doing Square Roots. 
If I draw а circle BE, then а line AG, BD is the square root 
of BC x BF. 
E 
H С В 
СЕ - 10008 - 1..1000 BC; - 6 
А 
СЕ - Cr ВЕ; = ВС, + СЕ 
2 
2 2 
ЕС = СЕ ВС; - (ВБ) - ЕС 
2 
ЕН; = Eo GH; = (ЕС? - (ЕН)! 
ВЕ; 
GI; = ЕН; Εἰς = GH; AE - CE 
Al; = АЕ + Els DEs = 
BD; = ВЕ; = DE; ВЕ, = BC; + CF 
2:10 13 
ua BC. BF. 0 
-210 13 
200 400 600 800 1000 
6 
10 27 94.MCD Раде 1 3/23/96 
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Trivial method for doing Square Root. 


If I drop in a circle CHE, another ABE, and a right 
triangle, CHE, then AG provides CP which is the 
square root of CD x CF. 


DF = 10 Ó - 1..100 CD; = 6 


DF 


ПЕ: ES АС = DE CE; = DE + Ср; 


ЕН = DE АЕ, = ЈАС? + in 


CH; - - EH? Els 
2 
8^ EH? - (Els) CJ; = HI; 





АЈ, = АС + С АН, = Κάι’ + (н)? 


| (ΑΒ) Los ‚ (AEs)? 
2 EH 2 E EH 








HG; ‘= 





2 2 
AG; > Καερ - (EG) 
НІ, ЕС АС..СК 
GK, - 226756 GP, - _ Ó o 
ЕН АС + СК, 


EB. = (ва) + (ОР) 


СР; = СЕ; - ЕР; CF; = CD; + DF 





20 40 60 80 100 
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Given АВ & ВЕ, divide BE such that BD -- 


DE = BE and BD =4AB-DE 


The square in a right triangle on the hypotenuse is equal 
to the square of the remaining two segments (and all 
three squares taken to the point of similarity form a cubic 
relationship). 


АЕ - AB + BE АС - ^Р 


АН - АЕ Е = АЕ BH ΑΒ’: АН? 














CG - АС BC - AC AB BF- АВ: ВС 
ΒΗ 

cp. АНЗВС е. |cG2_ СЕ 

ΒΗ 
BG - BF. FG. pj - 9990 

BH 

GJ - αι ο ΑΙ - AB « BJ 

AB 


EJ: АЕ- АТ СК - E EK = GJ 


GK-EI 
IK 


IK = EL- EK DE = 





BD - BE- DE 


ВЕ - (BD + DE) =0 BD - , AB-DE =0 
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Reducing the previous tautological chain to single 
equations for BD and DE. 


AB-20 BE-12 


чы 





JAB. Аве) + AB-[AB + 4-BE + JAB-BE ... 
+ BE-/AB + 4ВЕ 














BD - 
3-AB + 2:BE + /ΑΒ-/ΑΒ + 4-BE 
BD = 8439 
3 
pp _ AB? + 2:ΑΒ-ΒΕ - ¿à La + 4:BE + 2-BE? 
3-AB + 2:BE + /ΑΒ-/ΑΒ + 4-ВЕ 
DE = 3.561 


ВЕ - (ΒΡ + DE) =0 BD - JAB-DE =o 


Given AB & BE, BE has been divided such that 
BD + DE = ВЕ and BD =,/AB:DE 
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Given AG - AB = BG and (ΑΒΖ: АС)/3- АВ = BC, find AB, 


AG, and (АВ. AG?)!/3, 
For obvious reasons, BG > 3 BC. 


ВС - 6 ВС - 1.9 BN = BG 


ΒΡ. 7 FL - ΒΕ CF - BF - BC 


CN - JBC? + вм? сн - ВССЕ 


CN 


вно BNCE HL- /р2 вн? 


CN 





BC-CL DL - BN-CL 
CN 
GM = DL BD = ВС + CD DG = BG - BD 


CL = CH + HL CDi- 








LM - DG GO - BG MO - GO - GM 


 LM-GO 
MO 





ЕС · CG = BG - BC 


CE = CG - EG CJ «BC. CK =- CE 


IJ -BC JK- CK- CJ IK = (Ш? + ІК? 


BI - BC ABD AG - AB - BG 


AE = АВ + ВС + CE 
АВ = 36.723 АС = 42.723 АЕ =40.621 
1 


(AB.AG2) - AE =0 


Given AG - АВ =BG and (АВ? - AG)!/3 - AB = BC, found 
was AB, AG, and (АВ. AQ2)15, 
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G p 
M 
COIL B ^ 
Ε 
G p 
M 
COIL ^ 
F 
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Given AE - AB - BE and 


1 


(АВ-АЕ?)” - (АВ АВ)” - 


(АВ?.АЕ)°- AF BC, 





2 


find AB. 


BE-70 ВС = 34 ВР BI - BE 


DJ = ВЕ ЕК = BE CD = BD ВС 


CJ ΟΙ + CD? DF =- DPCD 














CJ 
DG - BD FG - JDG? - DF? CF - E 
сб - rG- ce co . ο το 
CJ 
DO = CD CO 
BO - BD- DO GP - BO GO - EE 


BP = GO IP = BI + BP pp, E 


EH = GO HK - ЕК + EH EO - ВЕ BO 
_ GH-EK 
HK 
ВО - BL LR - BL ΟΚ ВЕ 


GH - EO EM: BM - BE - EM 


LM - BM - BL 





LS -LM RS-LS-LR ΑΒ - S 


АЕ = AB + BE 
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АВ = 510.028 AE = 580.028 ВС = 34 


1 1 


(AB-AE))! - (ΔΒ7-ΑΕγ᾽ 


; - (AB-AE)! - AB 234 
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Power Line At Square Root. 


ὃ - 1..100 АВ; - 6 BE - 100 ΑΕς = АВ; + BE 


АС; = |АВ-АЕ: BD = == DE = BD DJ = BD 


2 
Ар; = АВ: BD DK; - w. AK; = AD; - DK; 
ВС; = AC; - АВ; JK; = JAKyDK, CD; - BD - ВС; 
JK; СЮ, 
СЕ; - — ВК, - AK,- AB, ЕК, = BE - ВК, 
DK; 
JK; 





ВЕ; - [Bes + (CF5)? 











ВЕ; ВЕ ВЕ-ҒІ; 
BL; ВЕ; 
GI 
δ DF,-GI 
HJ. = — 2 2 ó ó 
Š ο ΡΕ» = (с) " (СБ) ЕН; - EE 
5:10 14 
κ; + FH, + HIS - DJ 0 
-5-10 14 
50 100 
δ 


—— Is Tangent? 
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CD: DH; 
DH; - DF; + FH; DM; = о CE; = DE + Ср; 





δ 
CF; DH; 2 я 
НМ, = ———— HN; = (мм) + (НМ; 
DF; 
1-10 З 
5-10 14 
(см, + нг) - HN, 
mm 0 
-5-10 14 
50 100 
δ 
— Is Tangent? 
ВС; 


СО; - E МО; - CO; - CM; 





HO, - (ымы) n мо) 


50 100 


6 
— Is Tangent? 
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Two prime exponential series developed 
through power line progression. 


I will present a series of plates to explain the process. The 
process can be infinitly repeated, supposing you had the tools 
to do it with. 








№ 











It is clear how ОА uses ће power line ХҮ to provide a 2 
prime exponential series. 


Possible Problem: From a similarity point outside of a 
circle, place some 2 prine sequence of smaller circles on 
the larger circles diameter, all tangent in sequence. 





АВ =1 ВЕ- 5 АҒ - АВ + ВЕ 


ААВ-АҒ BE - = EO - BE 


АС: 


BC - АС- AB CF = BF - BG 

















CH = JBC-CF EI = CH CE - ВЕ - BC 


HI-EO 
IO 


НІ = CE IO = ЕО + EI DE = 














See 12 26 94.MCD for next equation. 








I ВЕ. [АВ- AB + ВЕ) 
|. (2-AB + BF) 


EG -BE EK - JEG? - GK? 


_ GK-DE 
EK 


GK 


























DL : 











KN-DE 
EK 
ЕЕ = BE FM - ЕЕ + DM + DE 





KN - BE- EK DM = 





_ DM-BF NP - DL-BF 
FM FM 


ВМ. 

































































































































































KF-DL 
GK 
BD - BE- DE BQ BD + DQ 





KF = EK + ЕЕ DQ = 


_BD-BF pg _ DLBR 
BQ BD 


ВК: 





Are RS and NP equal? 


RS - NP =0 


EK-TU 


TU = NP ЕТ = NR - BR - BN 


EN -BE-BN NT-EN-ET 


PS- NR PU-NT EU - JET? + TU? 


Is NT half of NR? HS Ll 
NT 


Does GU = PU? GU - EG - EU 


GU - PU =0 


BT - ВМ + NT EN - BF - BN FP - |МР' + ЕМ? 


hye po PED EX = FP = PX 
FN FV 


FV-FX 


FW = BW = BF- FW AW = AB+ BW 





Is AW a quarter root of AB, AF? 
1 


(АВ-АЕЗ) - AW =0 








AY = АВ + BY 











Is AY a quarter root of AB, AF? 
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Does Н апа С have a constant relationship? 
H 5 
б = 1.1000 АВ; = 06-10% 
8 BF-6 BD EE AF; = АВ, + BF 
D) B А 2 
АС; = ABgAF; DJ = BD DF = BD 
BD 
(AG, 
Ар; = АВ; + BD AK; - 
2 2 
GK, = |(AG,)? - (Ака) 
KF; = СК, + CD; + DF 
Does FH and FG have identical slopes? 
J | G CF, = CD; + DF 
ΟΗς ΚΕ 
H оқа, - 5.5 
СЕ; 
- Therefore G and H are constantly co-linear. 
D) B А 
0.005 
SES -GK. ο 
-0.005 
0 100 200 300 400 500 600 700 800 900 1000 
6 
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Thus this file can be redone as: "Given BC = 


Ü ААВ-АҒапа ВЕ, find AB." 


The Formula for СК vs. GK2 demonstrates that the 
symbolic processor cannot always resolve to 
simplest form. GK2 is the processors final attempt. 
An attempt with Mathcad 6 gives the same result. 
































| (A9. тв - (Ag + В. Ag ЈА; В - B-A; 








ακ2. - B GK, - 
і | АВ Ів [Ag ЈА В ы) ° (rA + В) 
(2 δ᾽ ) баласа. 
5109 
GK2.-GK, ο А 
5:109 
0 100 200 300 400 500 600 700 800 900 1000 
δ 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1995 































































































ΜΑ 
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Alternate method 
for Quad Roots 


ὃ - 1..100 АВ; 29 BG = 10 АС; = АВ; + BG 


DG; = ВС - BD; DI; = вру DG; 


HI; = DI; Ws = DI; HJ; = НІ; + IJ; 


DK; = DI; JK; = DI; ВК; = Вр; + DK; 





вк HJ; 


BJ; = вкз}. (5%) Пе BI, 


JL; 





ΗΜ. = DI; ΡΜ. es DI; MG; = ΡΜ. + DG; 
| 2 2 МСН} 
GH; = Μας) " (HMs) НМ; = —— 
сн; 
НУ; ОМ; 
HN; 


ВЕ, = BG - ЕС; 
AF; = АВ; + ВЕ; 


АС; - АВ; + ВС; 


Раде 1 3/22/96 


1 
AC, - (ав λος 


0 





















































] H 100 
Ж - [ARs [ABs ер 
b | | R МА 
5 100 


The symbolic processor on my computer could not reduce the chain to the final equations. 
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The circle is divided into 1/8 segments of 90 degrees 
for each quadrant. I start at the top. Since the angle at 
the perimeter is 1/2 of the angle at the center, when I 
start the figure I use twice the arc segment for the 
angle I am working with. I have marked some 
quadrants with plus and minus and have found that for 
the figure, I would say that I have 1 + 1/8 - 1/8. From 
this I have learned that my starting angle of the 
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Archamedian Trisection Revisited. 


I am curious as to why the Archamedian 
trisection is still taught the way it was given so 
long ago and the idea from which it derives is 
not in any of my books. 


I am going to use a circle to demonstrate some 
principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus or 
minus. The top is labeled one. 





smaller circle will be 90 degrees. 


90 
— = 11.25 
8 








1 1 
T В-1---- В-і 
8 8 
В-4 В-3 
——90 290 ---90 = 67.5 
SN 4 4 
90 
B2. _ P 
"m 77 90-245 90 = 22.5 
45 L 8%1-1- 8:11.25 = 90 
8%1-1-2- 6:11.25 Ξ 67.5 
25 8%1-1-2-2- 411.25 = 45 
8+1-1-2-2-2= 2:11.25 = 22.5 
8 4 








Ihave added another plus to a quadrant at 
the bottom of the figure. 








1 1 1 9 
В-1--%--- В = 1.125 = = 1.125 

8 8 8 8 
B:4.5 B:3.5 
————90 = 101.25 — 11-90 = 78.75 
4.5 4.5 
B:2.5 B:1.5 
— 90 25625 ----:90 = 33.75 
4.5 4.5 
B:.5 
——-90 = 11.25 
4.5 
8+1+1-1=9 9:11.25 = 101.25 
8+1+1-1-2=7 7:11.25 = 78.75 
8+1+1-1-2-2=5 5:11.25 = 56.25 
8+1+1-1-2-2-2=3 3:11.25 = 33.75 + 
8+1+1-1-2-2-2-2=1 1:11.25 21125 








B 
° 
с. 
ον 
оо 
+ 
— 
4 
— 


- 1,2) 21 


9 
В =1.125 ТУТ 


5 B:3.5 
— ——-:90 = 101.25 "um “ο Ξ 78.15 


: В ·1.5 
————.90 = 56.25 -----:90 = 33.75 
4.5 






Ваз 
— —:90 = 11.25 
4.5 





+1=9 9:11.25 = 101.25 
+1- (1:2) =7 7:11.25 = 78.75 
коеф) Z 5 5:11.25 = 56.25 
+1- (3-2) =3 3:11.25 = 33.75 
+1- (42) 21 1:11.25 = 1125 











+ mod(8 + 1,2) =1 
3 8 19 
+ B = 1 +— - — B =0.7917 — = 07917 
24 24 24 
В-3.1666 В-2.1666 
--------:90 27125 ------90 = 48.7495 
pes 3.1666 3.1666 
B 1.16666 В ·.166666 
---------:90 = 26.2499 — — — 90 = 3.75 
BE 3.16666 3.166666 
+ 
ΝῊ (24 + 3) - 8219 19:3.75 - 71.25 
-. (24*3)-8- (1:6) 213 13:3.75 - 48.75 
(24 + 3) - 8 - (2:6) =7 7:3.75 = 26.25 
(24 + 3) - 8 - (3:6) 21 143.75 = 3.75 
mod(24 + 3 - 8,2) =1 





1 1 10 18 

В-1------- В-225 -- = 2.25 
8 8 8 8 

В:9 B:8 

— -90 = 202.5 — -90 = 180 

9 9 
В-7 В..6 
Tu = 157.5 "y. 9 - 13.5 




















1-1-10-(25)-8 
1-1+10 - (26) 26 
1-1+10 - (2:7) 24 
1-1 +10 - (2:8) 22 
mod((8 +1 - 1) + 10,2) 20 











оо оо оо оо оо оо оо оо оо 
— 
| 
— 








18:11.25 — 202.5 
16:11.25 — 180 
14:11.25 = 157.5 
12:11.25 — 135 
10°11.25 — 112.5 
8:11.25 = 90 
6:11.25 — 67.5 
4:11.25 — 45 
2:11.25 — 22.5 































1 2 6 
В-1---- В-08571 — = 0.8571 
7 7 7 
В-6 В-4 
———:90 = 77.1429 ———:90 = 51.4286 
77.14285879° 6 6 
В:2 C= 20 
51.42857143° ———:90 = 25.7143 7 
7+1- (1:2) 26 6°C = 77.1429 
25.71428571° 
7-1- (22) =4 4:6 = 51.4286 
7+1- (3:2) 22 2.0 = 25.7143 
mod(7 + 1 - 2,2) 2-0 


1 1 7 
Bde B =i ==1 
П η 7 
В-7 В-5 
—-90 = 90 ——-:90 = 64.2857 
7 7 
B:3 В-1 
----:00 = 38.5714 ---:90 = 12.8571 
7 7 
7+1-1=7 TC -90 
J*1-1-(02) 55 5626042857 
7+1-1-(22)=3 36 =38.5714 
7+1-1-(3:2) =1 rcz128571 





mod(7+1- 1,2) =1 





91.60714° 





NS 


65.89286? 


40.17857% 



























dd NN 
64.285719? 
38.57143° 
12.85714° 
8 
B= 1+— -— В =1.0179 
56 
B:57 В:41 
-----?90 = 91.6071 ——-90 = 65.8929 
57 57 
В.25 
“ag ° = 40.1786 _ 90 
56 
56+8-7=57 57°C = 91.6071 
56+8-7- (1:16) =41 41:0 = 65.8929 
14.46429° 
56 +8-7- (2:16) =25 25°C = 40.1786 
56 +8-7- (3:16) =9 9:C = 14.4643 








mod(56 + 8 - 7,16) 29 


1 1 
В=1-—-— B=1 
77 

В-7 В.5 

—— ‘90 = 90 — -90 = 64.2857 
7 7 

B:3 ВІ 

— -90 = 38.5714 ———90 = 12.8571 
7 7 
+1-1=7 


+1-1- (1:2) =5 
+1-1= (2.2) =3 
+1-1-2-2-2=1 


ч - nN м 





той(7+1-1,2) =1 


Work in progress. 








Exponential 
Progressions] 04 01 95 
If I want to multiply any 
number by any power, 


this is the a geometric 
process for doing so. 





The given figure is 
drawn for the third 
power of 3. 











H Б г А 





ΑΗ - 10 8:0.10 BS-8 
The third division between A and В is very hard to see. BS - Base Segments 


АР = = АР = 1.25 
В5 








2 
АР 
AG, = БАР) AF) = Абу A «2.10 
АН 
АС; 
АҚ; | AG 
ΑΡ AG; Я 1 
АС АВ; =—— 
5-1 АБ 
АН 5 




















Γ D С ВА 


Making the number of divisions 3, provides 3 cube result. 
AB divides AF 27 times. Etc. It can be seen that using a 
normal straight edge and compass one needs a very large 
piece of paper to work this. 











You will notice that I took only one of the possible two 
divisions from which to project from. The other would be 
2/3. At 2/3 my unit divisions would still be 27, but now AB 
would take up 2 cube of them, or AB would be 8 units. 


For an 8 cube series then, the value for AB would be 1 of 512, 8 of 512, 27 of 512, 64 of 512, 125 of 
512, 216 of 512, 343 of 512 
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Since the slope is 
established, one can take 
the first two divisions and 
utilizes the whole figure. 





E = 1..BS ROOT := 3 
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About The Laws of 


Exponents and Ratios 


Base Segments = BS BS - 99 


Base Index = ВІ BI = 13 


























Rb Rar RS RS'RSS 











> |= 


Root Series = RS RS; = 
BS 





А-6 
AB .AB? 







































































А-6 
| | | | Root Series By Rati RR RR Br ^ ah 
oot series Бу капо = gm dc š 
Б AS A ise 
RS, RS, RS, RS RS, 
RR, R "s р à > 3 RR, 
Sy τ 5 i 2 E lo 
Root Series By Inverse Ratio - RI 
δ 
Δ 
SEN Eo ДВ 
ВІ В5 
„715 
110 ats 
RS.- RR 0 
_ А | 
e NA RS, - RI. 
чно З 
чно? E 
10 20 30 2-10 
0 5 10 15 20 25 
| δ 
У (RS; - RRs) =0 У (RSs - ΚΙ) =0 
б 5 
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On the concept of unit and universe of discourse: 


| 


Euclidean exponentiation provides a good example with which to demonstrate the distinction between the 
concepts of unit and the universe of discourse. 


Taking 2 for theuniverse of discourse would be represented graphically as: 








To represent 2 within this universe of discourse one would draw: 








Our original 2 is divided into a"Isegment. 


Now if 2 is taken as thamit of discourse we may still represent it as; 








FL:04 24 95 Pagel 04/06/96 


however to represent 2 now would be drawn as 











One will notice that in example 1, the unit changed while the universe remained, in example 2 the unit 
remained while the universe changed. One could call example 1 an example of deduction and example 2 an 
example of induction. 
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A Study in Placement. 
F E 
Given AC, AB, AM find EF. 
D Segment A. 
AC - 3.125 AB - 425 AM = 5.34857 
N C M B Α 
CD = АС CN-AC СМ-АС- AM DM = (Ср? - СМ? 
ММ = CM + CN BC = AC AB ВМ = CN + BC DN = ОМ? + MN? 
gg РЕГЕН ЕР - EN - DN pp 5e BD EF - 3.80843 
MN DN 
The resultant equation in terms pp _ АСАМ - AB) HEUS 
of the givens is 2:AC - AM 
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Segment В. 


Given АС, АВ, DN, find EF. 


DN - 2.37359 





F Ук 
D 
N C M B 





AN - 2:АС MN = 





2 
чы СМ - AC 


A 
ВС = АС - AB BN - CN - BC 


зем ЕР ΕΕ -- 3.80844 








ΕΝ - DI EN ED - EN - DN БЕ: 
MN DN 
The equation for 
this process is (4A АС? - 0 AC- . 2 
р pu. AC(PAC =2 “ AB - DN?) — 
DN 
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Segment С. 


Given AC, АВ, BE, find EF. 

















D 
BE = 487173 
N C B A О 
2 
AN - ZAC BN - ΑΝ ΑΒ EN - „ВЕ? + BN? ON - E 
ον - ΕΝΑΝ ΡΕ - EN - DN kia ACODE EF = 3.80844 
ON DN 


_ ВЕ” - 2-АС-АВ + АВ? 
2:(2-AC - ΑΒ) 


EF - 3.80844 





The equation for this process 15 ΕΕ: 
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Trivial Method: Square Root 


Generalize the figure of 10 14 95.MCD 


the cube root figure. 








2 2 
El; - AG; А1; - (АБ) + (Els) 





2 2 
АК; = Al; DK = AJ Ар; = κε) - DK? GH; = Ар; CG; = СН; 





АБ; = BF+ АВ АС, - (со) - (AG 


AC. АНАНЫ 0 


100 200 300 400 500 600 700 800 900 1000 
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ὃ - 1..1000 AB - 10 ВЕ = 10 BE: 


Starting at any point G, between A and J, the 
square root of AB- AF can always be projected 
to point C. Such a progression can be used on 


AJ 


AE = ВЕ + AB АЈ = ВЕ АС; = Pp 


3/23/96 
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Given AB and BD divide BD such thatAB-CD = 


2 
> . And what is the reltionship of AC to AB and 


BD? Now the date on this file is not exact as I 
sketched this out on a piece of paper and forgot to 











B Α date it. 


AB-5 BD-| AD = АВ + BD 


BF = JAB-BD AE = JAB? + BF? 














CD = 0.046 


Е 
Η 
DG? 
ΡΕ = AD- AE DG = DE CD = — 
AD 
E. d € 








2 
ВС = BD -CD AB-CD - PEL 


cH? 
CE = DE- CD CH СЕ C cm АВ - CJ 20 


АС = AB + BC AC = 5.954 


NE 
2 
АВ r2 ab ВЮ - АВ | =0 


JAB + BD | ү + BD 
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A Modification of a Square Root Figure. 


Го Gemini Roots 


One of the square root figures displays a one to 
one ratio between what could be called the 
vertical segment OP and the root of the two 
horizontal segments AP and BP. With a slight 
modification however, one can demonstrate a 
many to one relationship between three base 
segments. 











GL has a ratio to the root of AL-BG. 
Developing the arc AIC from it will give a 
means of keeping that ratio. 


Жы” BS - Base Segments, set at end of doc. 


AB - 10 АС = BB EG - a 
2 BS 


BC = AC Ср - AC CE - — 


АЕ = AC- ΟΕ BE - ВС + СЕ 
L A EF - ΑΕΒΕ АЕ - JAE? + EF? 
ΑΙ = AF AM - ^ CI - JAP - AC? 























Ap. DEM мү. дүз. дү; 
АС 
ск - АСЕН IK - СІ: СК 
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5-а.А AN, - ^C.8 


e А 























CN; = AC- АМ KO = IK 
ο. О 
KN; = ск? (СМ) NO; = КО - КМ, 
См; МО; 
NPs - АР; = АС - CN; - МР; 
М КМ; 
В С ТРВ Α CK-NO; 
Е 2 2 
K ОР; = UN AO, - ГӘ + (ОР; 
AQ. - AO, АВ А95). 
δ δ Š ав 
BPs = BC + CN; + NPs 
BO, - | BP. (OP. BS, = ВО; ВТ; = (855). АТ; = АВ - ВТ; ВТ; - АТ; - AR 
57 5) | 5) 879% Š AB Š ` ΤΉ δ ^78 455 
Set the number of Base Segments here апа Set the number of drawings in A. 
see if a constant relationship is expressed in 
the graph. 
BS =9 A - 100 
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11 05 95.MCD 





























" Short Method Gemini Roots. 
H Given AG, CE, AH, place CE so that 
CE:AH as CE:CI. Or more simply that CI 
С Е EDC ΒΑ Ó = 1..100 А з 8 
AG = A2+1 CE; = + АН; = АСВ, 
6 
With the values given is the 
constuction possible? (1 for А 
yes and 0 for по.) 
AG - CE, 
7 АН, | 
0 
20 40 60 80 
δ 
DJ. = AH AB Fs АЕ: Bd FG - AF BF, - AF - AB FJ BF 
RE: δ΄ 2 dE = 8^ АБ δ δ 
2 2 
FD, = (ғ) - (DJs) DC; = АВ; DE; = АВ; АР, = AF - ЕР”, 
АС; = Ар; E DC; AE; = Ар; + DE; ЕЕ; = AF- AEs EG; e ЕЕ; + FG 
1.1 
ГАС EG; | 
ЕШ 
0.9 
10 20 30 40 50 60 70 80 90 100 
5 
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Method for Equals. 


At the inner extremities of a great circle I have two 
equal smaller ones. Find the circle tangent to all three 


АА бе 



























































AH - 10 АС-3 λος AB Be 
2 2 

JO - ΑΒ OP - JO HO - AO 

IP - 102. OP? HP = HO + OP 

AL. PAH wo. AO AN = JAO? + NO? 

ШЕ: a 
LN = AN- AL LQ = SEN LQ - 2.692 
| : | AH-(AH - AC) 
Reducing LQ as an expression of the two givens,LQ р = LQg-LQz0 
ο. і ᾽ Е 2(AH + AC) і 
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Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


12 07 95.MCD 


Side 1 Side 2 Side 3 . . : 
Given three sides of a triangle, 
ó = 0..2 AC = Side 2 BC = | Side 3 AB - |Side 1 determine the length of the Euler line. 
Side 3 Side 1 Side 2 Work the drawing from each of the 


sides. 


TRIANGLE = (Side 1 + Side 2» Side 3).(514е 1- Side 3» Side 2) :(51ае 2 + Side 3» Side 1) 
АВ; 
АЕ; - E Aks - АС; ВІ; - ВС; 


" (Аһ)! Biss (B15)? 
АВ; АВ; 





АҺ = АВ, - Bhs 


| "DE 
hi; = АВ; - Ais Ар = Ais + E 





Сі = (ас) 8 (Аһ)! ВЕ; - АЕ; 











В . ВС; ВС; ВЕ; 
Bis т АВ; = А)» Ве; = a Bf, Е E 
8 
_ Ві; fg 
‚ - В - Вв ug, apo, 9 E 
15 








BU; - i Ugs, (σερ) + (ва, 


AM, = г AGG, = — — — ВСС; = АВ; - АСС; 








GGM; - ΠΣ - (AGG,)* BM; = (вомұ? + (ваа)? 


2.ΒΜ BGG,-BS GGM,-BS 
ne. = aes 5:99 





BS. - "E ὡς й 
ὃ ὃ BM; ὃ ΒΜ 





δ 











AG; = АВ; - Вб; AS; = (л, + (685). 











MS, = BM;- BS; АО, = BU; МО, = | люд)? - (AM5)? Аер = 
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The following sequence is from 06 07 93.MCD. In that paper I treated it as a problem between two 
triangles, which it is. One can restate it as finding the fourth side of a quadrilateral by pulling up a line. 





eM, = Aeg - AM;Sm,; = eM, Seg = [655 - (Ае5) Mm; = Se; 











Um; = if AC,« (вс) + (АВ) МО; - Mm,. МО; + Ming SU, - (ву? + (Sm; "UO; = 3-50; 


Due to the way in which certain lines lay, the above switch was needed. 


Is this а TRIANGLE =1 ? Side 1-21 Side 2-14.4 Side 3-7.75 





AC,« |(BC,)? і (AB,)° 
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Descartes gives a figure for solving 72 = az + Б 2 which should have been stated as 72 = 2 az 
+ b 2, generalize the figure. Descartes' figure was given only when n = 2. In this form, it is an equation 
of two givens and one unknown, generalized it as three givens and solves for three unknowns. Attempt 
to eliminate two of the unknowns as a function of the three givens. 
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F Given а, n and b for the equation 22 = n az + b 2 + 


(we cd find z, c, and d. 
































АЕ: 
DH : 
z - AE z = 12.622 
ο - DE c = 0.622 
d - HI d - 6.186 
22 _ are коре Eu -0 
Place values here : 
п = З 
а= 4 
b-2 
12 16 95.MCD 


AD : 


СЕ: 


BG . 
































2 
na ВЕ = Ja? + 62 БС» с 
ВЕ 
BE- ВС СҒ-(ВС-СЕ 
AD”. G Fe DPA 
2 
FG AC- AG + CG 
CGO BC ра FG 
DG BG АВ AG. BG 
AB ВЕ ΡΕ. BE BD 
o 
b D- дв HI-DI DH 
DE 
Р 
Б 
EN. о св о Α 
ο H 
d 
| 
Ζ 
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Expressing c and d in terms of the givens does not really look esthetically pleasing. 


b° : m - |-2-b+ nda? + nw па? ЕТ 
la + p? ο + maa? + b? - Am + na? + БО L. b+ п. а? C 





d = 2-а 














2 2 2 | 2 2 2,2 2) 

ap | 2.6° + паца" + bo - a-|n*-a* + n*-b* - 4.6 The symbolic processor 

I 2 could not reduce cd directly 
а? т b^ so I had to do it in terms of 


the equation by resolving z. 








ТЕЗЕ реа 205 t 12.62 4.62 + 262) 









































— 
ac p 
| IE 2,2 | 
ο μαρια =й 0--ар2 2-a - {π΄-8 n 4-b 
(a2 2) 
a «b 
(са)-р-0 
| I 2 2 2) 
22 - naz + 2 + -аре 2азай-а пор 4-b _0 
(a? . b2) 
Solve for z below. 
— 3 4-a^. b? . 4.64 + 4.8.0 2252 ae one 62 
2 
Be spe 
"E TES 4.а2.02 + 4.6 + 4-a-b ET a? перо _ 4.05 
2 2 
a° , b° 
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Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated 
by D. Eugene and M. Latham 


75 evaz alb“ 
The problem is given for the solution of z 
when a and b are given. Working the problem 


backward, 22 + b? з azione can see 
constants in the figure for solving when only a 
and b are given. 


b = 2.12 z = 1.41 


Finding a is just a matter of expressing b in 
terms of cz, and a becomes z + c. 


We find that this c has another relation to z, for it 
holds a proportion to it in the given equation. 








Descartes and other mathematicians speak as if 
we have two different values for z, however, I 

see quite plainly that we have a z and a c that was 
found. The unique name of the symbols in context 
are thus preserved. 
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One can also see that working the figure in a straight forward manner, imaginary situations are not possible, 


















































ТП 




































































The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one can 
divide a square by a line. This is the law of tautology, 
which holds for all mathematics. It will also be noted 
that Descartes claims to be working with a quadratic 
equation, and his solution is indeed for one, however 
he states it as a quadratic deficient by a rectangle, 
deficient in fact by az. The authors of the notes make 
the same mistake. 
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Just for fun. 


N - 1.3 
AD -42 AC ^ CO - АО: АС 


CD - AD - AC CE = 4CD-CO 


2 
_AC АВ - AF-AC 


AF : | 
АР АР 





АСЗ - (AD?-AB) =0 




















| | | ГУ АВ - 19.117 
ο 


AC (AD2.AB) =0 


The ratio of BC to CE is common to another cube root expression, which? 
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Pascal's triangle with exponential division. 


AB - 3 AD = 5 






































J G 
H K ВО - AD- AB АС - JAB-AD 
E ° CD - AD - AC ВС - BD - CD 
CD -BD BC  CE- |BC-CD 
BE - |BC? + CE? DE - JCD? + СЕ? 
D C B A з : 
вс ВОВЕ р ΒΟΒΩ 
DE BD 
EG . BE:BG DG - ΡΕ. EG 
BD 
сн _ BCEG зу BC-GH 
BD BD 
Ta DG DG 
H BD 5291 РӘ .5549 PG -12025 
K BC GH GJ 
E N 
F N-1.3 р: АВ) 
G B A 


{АО + {АВ 
Гар). о. АВ. АО - (АВ) 











(г-3 4 A? + 3A°.B + ЗАВ? + В? 
Јр, + 3-AD-JAB + 3-,AD-AB + ΑΒ, АЗ 
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Dividing ап exponentiated integer by an 
exponentiated integer of the same power, straight 
edge and compass construction. Followed by who 
knows what! 


CD - 1.5 ВС -.75 BD =- ВС + CD 


ΟΕ - |ВССО ВЕ - JBC? + СЕ? 



































EF -BC  FG- PO EF ЕС = 0.53 
СЕ 
DE -(Ср2. СЕ? єс . BD'EF 
A DE 
сн - BCEF DG- DE , EG 
DE 
Ен - CE EG BD. DG. DG 27 
BD BC GH GJ 
n-1..3 
Р BD" 
Е. вс" 
b” 
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BC - CD 2225 DG-DE = 2.25 


(BC + 00:80 -0919  |DG-GH -0919 
(ср 








3 
(Bol 05 |DG-GJ - 0.53 
9 ico 


























εν ου. СВОЕ де EE 
ΒΕ ΒΕ 
| ne CEN  ΒΟΠΚ Eg BDE 
BE BE BE 
K : jM CD-Ef CD-hk 
H Bg-BE-Eg hg- = з 
K 9 9 a BE BE 
E 
Í F 
BD quy. Bo aps” 58...«ηπο 
CD hg Jg 
D C B 
ВО 4243 ΒΘ _ 10.708 Bo _ 38.184 
EG GH GJ 
n-1..4 
Bg-GJ - 0.631 Вс ср) e : >") 
; елер 








n 
|Bg-GH - 1.092 ‘BC + CD во 
|Bg-EG = 1.892 
|Bg-DG - 3.277 
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Given АС and CD find BC when it is equal to 
AC-CD* 
АС? + Ср? 


АС = 15 СР=5 ao = 25 


AD = JAC? + CD? 


АС-АО 








AG - AE - 2-АС 
AD 
ΑΒ. АСАЕ pc AC.AB ВС-15 
AD 
AC-CD? 
pe ЗО, βρη 
(АС? + cp?) 


А cube divided by the sum of two squares. 
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The Euclidean proof of 11 11 93.MCD may be reminiscent of trimming hedges with a jack 
knife, but the method is for exercise of those methodical parts which comprise it. I can never get too much 
of those practices. There is however a golden approach to proofing the figure which has almost no regard 
for the practices of basic moves- a eunuch in regards to teaching, but whose simplicity implants the 
concepts of the figure with a clarity unrivaled by more energetic methods. 


The Archamedian Paper Trisector- Without the Numbers. 


One of the distinctions that this and the paper of 11. 11 93.MCD bring to the subject is that the 
construction of the figure is not assumed, but done. 


Given any circle AB 





Given any circle BC such that BC< 2AB. 





cuni 
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ЛЕ 








Construct АЕ such that АЕ- AC. 





Since AC - AB4 BC and AD - AB, DE - BC. 


Construct DH parallel to BD. Construct CE. Since 
AB - AD and AC Ξ AE,A ABD is proportional to 
A ACE, therefore CE is parallel to BD. From here 
one can take two paths. 
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Construct GJ parallel to EF. Now Since CE is 
parallel to DH, DG = СН. Since GJ is parallel 
to EF, DG = FJ. Since X HBJ is opposite and 


equal to Z GBD, DG = HJ, therefore DG із 


СЕ. 
Since СЕ is parallel to DH and EF is parallel 
to GJ, EGBD is equilateral. 


By construction DK = KM. Since DH is 
parallel to CE, CH = DG. Since DK is equal 


and opposite CH, MK + DK + DG із DG. 


But like I said at the start, there is no real 
work in this figure. 


I have given two constructions for the figure, I 
cannot understand why sliding paper is still 
used to demonstrate it. The figure adds a few 
moves to Euclid's figure for demonstrating 
that the angle from the circumference is half 
the angle from the center of the circle. 
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A rusty Compass construction for the duplication of 
the cube. 


AD - 2 AB - 29 ΑΕ = 42-AB? AE - 8 


АС = AE АС-1.257 
1 


1 


3 
(AB-AD) =126 LAB AD) об 
АС 














А I remember a rusty construction for squaring a circle 
off the base of a right triangle. Here is one more rust 
pile construction. 
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Е 


ОК 
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Alternate Method, Power Line. 


Given AB, EF, BF, find the power line intersection on 
BF. Looking back to 94, it seems I never derived a 
formula for it either. 


AB-R, BF-D  EF-R5, 
ВС = АВ АС = ΑΒ: BC FG = EF 
EG = EF +FG AG = АВ + ВЕ + FG AH - AG 


GJ = AG АР = = CE = BF - (BC + EF) 





Ru ҒЫН, ΝΗ ТБ 
AC + EG 
кі AC(AH «АЮ μ΄ κι 
AH 


РВ AP ΑΚ ОО - PR QR - PO 
OQ-LR 





LQ - QR- LR DR - AD = AR + DR 


AD = 25.333 Plug values in below. 
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ВА 
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The figure cuts the base line in quad roots. As such it would 
be another trivial method for doing quad roots, however I am 
interested in some of the ratio's of the figure instead. 


М=5 AG-N AB ^M BG - AG - AB 


1 


во. BS Ap . [AB-AG. AC - (АВ?-Аб) 


1 


4 
АЕ - (AB-AG?) BC - AC- ΑΒ ЕС - AG - AF 


DG = AG - AD BD = AD - AB DK = |BD.DG 


BK - JBD? + DK? GK ~ DG” + рк? 


I ΕΚ. ΡΟ GL - GK-FG 
BG BG 








ВЈ. 
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BA 



































3 - 1 9 
ΓΙ ΓΙ | ΓΙ as) 
\AB/ \AB/ (АВ/ \AB/ 1. 
3 
AG 
AB 
3 2 1 0 


/ 4 4 4 4 
тк Ες 2807 
AB AB AB AB 





\ 
\ 


R 











ΒΑ 
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N-5 
3 2; 0 
4 4 4 4 
GK _ 4 415 NEN zt ua 
N 
3 2 1 0 
E = 8.075 NONU SUN RN S0 
CD - AD Ας DF - ΑΕ AD BM - BP: BC 
BG 
cn BOOD pp ΒΡΡΕ qj BOEG 
BG BG BG 
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5 3 3 2 2 1 0 


/ 4 4 4 4 4 4 4 
e „AG [Аб] , [AG| [АС ГАС) [Аб [АС 226.1132 BG 26112 
AB AB AB AB AB AB BM 





5 3 3 2 2 1 0 
4 4 4 
М +N-N -+N +N +N +N rN 26.132 




















3 2 2 1 1 0 1 

4 4 4 4 4 4 4 
AG ([AGl' (АС)" (Ав) [AGlY (АСУ" [AGY /АВ\ | пла BG 52 
AB (АВ AB AB AB AB AB AG CN 

2 1 
N «NA. NA^ ΝΑ NÍ « NÉ « 17475 

N^ 
3 2 1 1 9 9 1 2 

/ 4 4 4 4 4 4 4 4 
| АС + АС + АС + АС + АС + АС + АВ t AB = 11.686 BG = 11.686 
\ АВ АВ АВ АВ АВ АВ АС АС DP 

















N^. N^ - N^. № № мъ - ШЕ 
N^ νά 
2 1 9 9 1 1 2 3 
/ 4 4 4 4 4 4 4 4 
[AS (ав) (лд): JAG (ΑΕ), /AB\" (АВІ", (ABl τρις BG τει 
(АВ АВ АВ АВ АС АС АС АС ЕО 
0 0 
Ν΄ | Ν΄ | Ν΄ | Ν΄ | 1 | 1 | l | l =7.815 
1 1 2 3 
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L 
ΓΟ. 
| J 
G QA P ра МВА 
60402 5 
4 4,4 2 
AGÎ + AG*-AB^ _„ 665 AG _ 45 665 DON 239665 
1 5 6 BM AES: 
AG'SAB! - AB кк 
5 3 2 Ж 
4 44 4 UNT 
АС * AG АВ 2141 AG _ 51.844 NUN. eta 
1 4 5 CN D on 
AG^-AB* АВ” Nf- Nî 
4 2 2 г 
4 4,54 Ы; 
AG + AG “АВ _ 14.608 AG _ |4 608 NAN 214608 
S. 4 DP Шу 9 
AG^-AB* - АВ" Nt- ν΄ 
3 01 2 Ж 
4 4.2224 Ἔ ENT 
АС" + AG*-AB* ο ο AG 9769 BOUM 22205 
1 2 3 FQ Aes 
ΑΘ AB АВ NON 
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H If the figure was drawn differently, XC 


would be /ΧΒ:ΧΕ, irregardless of how XB and ХЕ 
were placed, however that would require part of the 
figure that is not given here. 






































Ü F DC В А 
AG =N AB = BS 
N 
ВС = AG - AB BH = АВ ВС 
š j AH - JAB? + ВН? AD - AH DG - AG ` AD 
2 
H GK - DG GE - SÉ АЕ. AG - GE 
AG 
BE - AE - AB 
EG = AG - AE EK = {АЕ-ЕС BL- PEBH 
É - РОС B А L EL = BES BL pc -PEBE АС-АВ+ВС 
Make N any number and watch the equations, then make it equal to 1 and see what 
М «4 happens. Now this is strange work, for the formula is ап identity with AC, so what 
happens at 1? This is an example of Binary contradiction. 
AC =2 
«| «| 
4 4 
AB (ΔΒ + BG) μα + 2-BG - JAB. AB + BG... 
в : E uoi 
4 - AB (AB + BG) ^ Т гово /ΑΒ-/ΑΒ + BG + 2-AB-BG-(AB + BG) 2! ... 
3 3 


5 
| - AB” -JBG - AB ΒΟ 


2 








1 


ΑΒ ς 


|+-AB“ АВ + BG) 


x + г 
3 


5 


4 








πει + 2-BG - |AB-|AB + BG... 
3 











3 
x 1545 «ово - |AB-|AB + BG + AB 3l πο + πο... 





01 11 96.MCD Page! 3/21/96 


























BR x В 
E 
\ 
F, B A 
AE/DE 
(5Xby/(- 15-1) 


(5)(4)/(4-1)(5-3) 
(5)(4)/(4-1)(5-2) 
(5Х4/(4-1)5-7 























CG/GE 
(5) μα (1) / 05-5) 
(06) GX)-GX0/005-3) 
(105) +(2)(4)-(2)1))/( (5-2) 
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Pyramid of Ratios, Moving the Point 


BR = Base Ratio, BS = Bisector Segments, BI = Base Index. 


BR-4 BS=5 ВІ- 2 AC = BR AB ри BI 


ВС = AC- AB BG = JAB.BC 6 = 1..BS - 1 





BC-BD 
ВО; - Ва ВЕ, - Eum AD; = Jap? $ (вр) 
В5 BG 
АБ; BS-BR 








АҒ; = AB + ВЕ; EJ; езен еле 





AJ; = me - (EN) CA = AC - АЈ, 
СЕ; - (еқ) + (EX CG μα BC" 


СЕ; = CG - СЕ; 





(BI-BS + 6-ВЕ- б-БІ) 
(BI-(BS - 6)) 
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What is AD. What is BD to. AB-DE ? 






































T AE - 5.5 AB - 1.05 BE - AE - AB 
1 
б AC - [AB-AE) CE - AE AC 
F 
BF = /AB-BE CO - 2 KO - JAC? + CO? 
Ü 
ка АӨО” νο my АСАН 
( 2 АК 
С D 
K D ^ ^  BE.AE AD BD-AD AB 
H 
AD = 2.807 
G 
3 1 2 2 1 3 Γ 
3 3 3 3 3 3 
AE*-AB? + АЕ?.АВ? + АЕ?-АВ? _„ oo 5 
1 1 
ЗАВ + AE? 
C 
E K D P B Α 
Pod ir i 3 
4AB:DE _ 9957 ABÉ-AES-|AE?-AB? + ΑΒ. АЕЗ-АВЗ - AB-2-AB? + AE? 
BD = 0.957 
2 1 
AE + АБ AB? - 2-AB 
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01 16 96 


The figure cuts the base іп Cube Roots and provides some 
interesting ratios. 


АС = М AB. “= BG = AG - AB BO. = 


AC - (AB?-AG) BC - AC AB 


3 
АЕ = (AB-AG?) BF - AF- ΑΒ FG = BG- BF 


fie Вр = HJ DG = BG - BD 








GJ 





J| BC + FG 
DJ - /BD-DG GJ - JDJ? + ра? BI - JDJ? + BD? 
aig ӨРГӨ αρα 
BG BG 
AG. 0 ως 
ΑΒ BM 
2 1 0 
3 3 3 
— = 1.68 N + М+М = 1.68 
2 
N? 
2 1 0 
B = 7.796 3 Я 3 
BM М +N + № =7.796 
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1 Н 
Ν CF- АЕ-АС pp. BD'BC ср. BD:CF 
ς BG 
D pg, BD-FG 
σ RF C PB А — 
4 3 2 2 1 0 

Р 3 3 3 3 3 3 

E. ГАС Аб АС [АСГ / AG 1 _ 43 ово BG _ 43.982 

\ АВ АВ АВ АВ АВ АВ ΒΡ 


4 3 2 2 1 0 


























NO + NÎ + N? + N? + N? + N? Ξ 43 902 
1 1 2 3 9 1 
IAG\ [AG [AG /АС\? /АВ\? /АВ\? 
| ! U U U t =20.415 BG =20 415 
ΑΒ ΑΒ ΑΒ ΑΒ Аб АС enr 
3 2 1 1 0 
NIN А - = 20.415 
N? 
2 1 9 9 1 2 
ЇАС\? {ac\? [AGI /АС\? [ABI /АВ\? 
| | | | ! | =9.476 BG = 0.476 
\ АВ АВ АВ АВ AG AG Puce 
2 1 0 0 
N? + N? . NŠ +N? - а =9.476 
N? NŠ 
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1 H 
N 
ς 
[) 
(5 КЕ L РІВ 
АС? + AB?-AG 
Я — 48.869 
ΑΩ АВ) - AB? 
4 2 2 
3 3 3 
NG ΕΚΕ ΝΟ ыда 
1 4 
АСЗ.АВ - AB? 
2 1 
AG + AB?-AG? 
w = 10.528 


= 48.869 
BP 


AG 22683 
CD 


ы 10.528 
ЕК 
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H Given AD and AB on AD, place a right triangle on 
BD as base such that the opposite sides are in the 
ratio of AB to AD. 
D OB A 


BD-8 АВ-2 AD - АВ + В 
_ BD 


ВС. АС = АВ+ВС CF - BC 


СІ: BC СН-ВС AE - BC 


2 
CE = JAC? + AE? CG EH 


Ы СЕ 


СН = JCH? СО FH -2-GH FI - СЕ: CI 
Е ΠΕ BHO Αι λα cp 


АН - AI- HI AO - 


ra 








С) 
о 
UJ 
> 




















BO = AO- AB DO - BD - BO 


DH - JDO? + HO? BH - |BO? + HO? 


Given a straight edge and compass, AB and BD find the sum of six cubes divided by the 
sum of five squares. 


2. AB? + 3- AB?.BD + AB-BD? 
2.AB? + 2:AB-BD + BD? 


= 2.308 АО = 2.308 
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Given AF and AB on AF and a right triangle on BF 
divide the sides of the triangle such that a section on one 
side is to the other as AB is to AF. 








C В А АВ -3 ВЕ-10 BC-1 


AC = AB + BC BE = — AE = AB + BE 


3 2 2 
DOABLE - ЗАВ + 3:AB ВЕ + АВ:ВЕ <AC< AE 


2.АВ? + 2:AB-BF + ВЕ? 





L Now it can be realized that there are stipulations as to 
б possible placements of the given triangle. 
C 











DOABLE = 1 
AF = АВ + ВЕ 


СЕ = BF- BC CH =- 4JBC.CF EJ = ВЕ 














AG - JAD? - DG? GH - JH - (JD + DG) 
2 2 2 
HK (осн? BH = ВС? + CH? HL - HK 


BK = BH - HK FH = {СЕ 














и CE- BE- BC JH - св? + (CH « ED? 
I pE -EEI AD- AE-DE 
EJ + CH 
G 
: ην DE вал Ар 
N f | 
1 


FL - FH- HL 


FL _ 4.333 AF _ 4333 
BK AB 
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Projecting from KL or HJ is productive, can I find 
any other productive points? 


АВ «5 BE-3 ВК = ВЕ ΑΕ = АВ + ВЕ 


BD = — АС-,АВ-АЕ HI - BD IJ = BD 


BC - AC- AB CE - BE - BC 











ВН, НІ 
BH; = BR δ = B EJ; = BH; 
^ 
(вн) EJ; IJ 
Ва; СЕ 
Ес, - Jc, + BD Ed (Е). ΕΕ. - Bb 
Се ge κ δ Ες à 796 
δ 
HI-BHs 
5 
ι΄. (еі; + Fbs) 
5 
Gg, Ed. Ор. — Eg, =ef 
δ δ δ δ δ 
Се; 


1.2649 








I have not found апу. 
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Ë The power line for cube root abstraction is developed 
K off from a simple curve. 
































% р -|(aB-AB2) - (АВ. АЕ) 





+R | +R 


R;*D-*«R35)(D- R2*Rj) 
2.0 


Bc | 














CD = Вр - ВС Ας - BC + АВ DM = BD 


The formula for the power line (BC) was given in 2 2 
01 08 96.MCD DL = BD СМ = ,CD + DM ML = DM + DL 


| DM:ML CK 


























ΜΚ. ΟΚ MK CM G. = 
CM 2 
L 
K JG - С] JM - CM« CJ. BM - «2.ΒΡ; 
БИН ] JG? 
n GM - BM ΕΙ - ЕМ - ЈМ - ΕΙ 
Е JM 
СМ-ЕМ 
DH -HM- DM AH - |DH? Ар? 
CF- FM CM FH - НМ 
CM 
M 
АЕ | = ΑΗ - FH ΑΕ} = АС" - CF 
АЕ | - АЕ) =0 
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Trivial Method; Square Root 


N - 9003 
AE - N Ав AE BE - AE - AB вро 


DG = ΒΡ АР - АВ ΒΡ AG = JAD? + DG? 


BG - ВО? + DG? FG - BG AF - JAG? - ЕС? 
AC - |AB-AE 


AC - AF =0 




















AF = 94.884 


AC = 94.884 
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Given a point on BG, project to the point of cubic 
similarity. 









































BG - 100 BD - 49 BE 5 
1 
Н EG - BE DE - ВЕ BD EP - BE 
EJ- BE DP - JDE? ЕР? JP - EP + EJ 
F C | 
up. EPSP рн нр рр cp . PH 
DP 2 
О B Α 
Е СР - рр: Ср СЕ - РЕЄР рр. ЕРСР 
DP DP 
M 2 2 
ΕΕ - FP - EP ΕΙ - EJ- ΕΕ CJ = |CF? + FJ 
р jM PUES yqa PPM ТЕН AN 
CJ CJ 
МР - СЕ-ІР ΑΡ - МР-ЕР MN - (ΕΜ 
ΟἹ ΝΡ ΟἹ 
вс“ - 3.BG?-BD + 3.BG?.BD? - ΒΡ ΒΩ 
- 884.222 MN-AP 
3 5 5 Р АЕ = АС - ΑΕ + ЕС 
BG? - 3-BG^.BD + 3-BG-BD? - 2.BD MP 
AG - 884.222 
2 2 1 4 1 1 
BG: (AG - BG)?-AG? + АС? ВО - AG? - ВОАС - ВО)? + (AG - BG)*-AG] gp. 





1 
(AG BG)? -(2:AG = BG) 
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One may be tempted to state the obvious, 

AN +1 

ed Аг, but what is not so obvious at first 
A 

















blush is that the processes themselves are 
assigned dimensional values. This has 
significance when using mathematics to theorize 
dimensions beyond three. Dimensions are so 
generally defined that processes are legitimate 
dimensional differences, but it is also impossible 
to defend mathematical theory about dimensions 
as objective. It becomes a point of Philosophical 
Mystic contemplation to realize that relationships 
concerning a single dimensional object and 
several processes adding dimensionally to the 
whole, is true of a multidimensional object 
without those processes! 
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BS |, 























Linear division 
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2.(A +B) 








AD 
2 
BD - АВ 
Db - BD - Bb 


вв - 1 Ες -3 
4 
ΑΡ - ВК AG - AD-BR AB - ^P 
BR 
BF - AB-BS Ba. ÊB BE 
AG 
δα BD. Ba: ББ ος 
Па 
вь - BE DD: pi. AG 
BD 
қаз PEDES AD зо 
DH + Eb DC 
2-(BR + BS) οἱ 
BR 
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б 
қ H 
Q 
0 [2 
"Wr Zu. 
D 
b 
K 
6 R й 
τσεχ 
Б N 
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Hitting JG from any BN while maintaining 
complimentary roots. 


АВ -2 BD=5 во - 7 AD - АВ + Вр 


DO = ВО AC = JAB-AD BC = АС - АВ 
CD = BD - BC CG = 4BC-CD CO = BO - BC 


N-7 OP- BON ВМ - OP DM = OP 








NP во MP- Bo ЕО - СООР. 
OP + CG 
СЕ = СО-БО EF. 9PCE Go. po 
; σο 
Ou 500 μι віч СВО ὃς bee 
СО ΕΕ 
Са р) 


DJ =- СО + СТ Па-Ср-Са JY = 


Da 
κυ. ΠΥ κ. ay? xy? JG - (СР са? 
EO? . ОР? 








EJ 


GP - deo? + (OP + СС)? EP - "m 
pr - EO EF ур. ву, вт FT- (BT? + БЕ? 

















OP 
EG - GP - EP pop SES GQ - EG - EQ 
KL - 2.40 JL - JK - KL 
рү - pj Jy cs-PYCG ç cs CJ 
DM 
yg ος үр уе ve: ie CGIE 
JS CJ 
Γεν, KG Же ЗЕ 
JK 


BR, = JR - (АЈ + AB) ВХ = JX - (AJ ΑΒ) 


BX-(BN + HR) 
BN 


ВЕ; BR, =0 





BR» = 
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Е C 
E 
F E C B A 
G 
H 
F E DC B Α 
L BE 24.5 дс 
2 A (-А + ὃ) 
0 
5 
2 
о Ав Β7 
2 2-A- 2B 
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Given BF and BC such та: (АВ + BF) AB- АВ + ВС, 
find AB. It is obvious from the construction that answers 
are obtainable when BC is less than 1/2 of BF. 





A ó -1.A-1 BE-5 BF - BE2 


ВС; - BES CE; - BE- BC; EG - BE 
А 


CJ = BE EJ; = (СЕ; la .cP Эне € 
2 
CE 
DE, - T AD; = рн” AE; - АБ; + РЕ, 
2 DE, 


2 2 
AC; = AE; - СЕ; AJ; = (АС) + CJ 


2 


GJ; = (E - EG? АВ, = AE, ВЕ 


AF; = АВ; + ВЕ 





AB, + BC; - (АВ (AB + ВЕ); 


- (AB, + BC,) =0 


(45, + BF)-AB, - (AB, + ВС =0 





- (ΑΒ, + BC, ) =0 A rectangle minus a square divided by a line yeilds a line. 
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|. Use iteration to find any root pair for BE. 
ROT Remember that when М is set to 2, we have cube 
Sx roots. 
CI - 1 ον GI - CG BC = 1 
BI - ВС + СГ ВЕ - |ВСВІ CE = BE - BC 
НО Е LIB А ЕЇ= CI- CE ΕΚ = CE-EI EG - CG - CE 
EK? 
AE = AC - AE- CE AG - AC+CG 
О \ Μ 
Ν-2 GN = ССМ IO = GN CM - GN 
А - 40 ὃ - 0..Δ 
ΕΚ 
| EG-GN 
ЕР ОМ +ЕК ЕІ, АВ 
FG, Ag. EGGN. ЕР; , AF; 
BPO о FG; EG-GN 
+1 
а г. EG-GN GN + ЕР; 
Flo GN « EK АҚ || 
-|АС-Е 
СЕ, Aga FOGNI- χὰ ы A. 
FL GN + EK CF GI + ЕС; 
0 | 6-1 
А | AF, - АС 
AG | EG. GN -AC сү. EG GN. FL; || Š 
GN + EK GN + EK I I 
L 2 СВ; Εἰς 














2 AF,-AJ 
АК - JAE? + ЕК? AL = ο " (FL, Mie AG: = CQ - AQ - AC 





AL 
етос oe солод eR CM. fre “15 κα. celis) 
CM + JO 10 + JQ 
DH 


Ξ] 


BD = ВС + CD BH = ВС + СО + DH [eon BE - 4BD-BH = 0.000000000000000 
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The next two equations аге for the Delian Problem only. 


1 1 
/ 8 3 
(BC^.BI) - BD -0.000000000000000 ^ (BC-BI?) - BH =0.000000000000000 


1 


BD = 1.259921049894873 2? = 1.259921049894873 
1 


BH = 1.587401051968199 47 = 1.587401051968199 


FG 
5 
FG 
0 5 10 15 20 25 30 35 40 
5 
ЕР 
5 
ЕР 
0 5 10 15 20 25 30 35 40 
5 
Е 
CFs 
F 
G Δ 
0 5 10 15 20 25 30 35 40 
5 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not 
theoretical, and therefore has been solved by a finite number of steps. The next step is to solve it 
theoretically. That solution alone will conquer contiguous domains and will satisfy the purist. 
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Does every nth root series have at least one 
square root pair? 















































Because of it's long projection, the last vertices is not drawn. A root series has as many vertices on a circle 
as it has square root pairs, and it has the 
greater whole of n/2 vertices where n is the 
root series denominator. 
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Method for Unequals 


Given three circles in the said configuration, find the 
fourth. 

I had this sketched out in 95, but if I put it there I 
would have a lot of document links to redo in "The 
Quest." 














\ 








Process Summary. 

















АО = 5 АС = 1 BH - 3 AB = 2-AO 





BO = АО CG- AG GI - AG HJ - BH 














DH - BH ΑΗ - AB - (AG - BH) HK - GI 





JK - HJ - HK 
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М не, БН Ae ABH 
ІК 
V AS - HS AH OS - АО + AS 
^ st - Μο AO MS - JOS? - мо? 
DRGCAN 6 Α d 39 
мк MOMS у. ΜΣΜΝ 
OS MO 


АМ = № - AS ON = АО АМ 


BN - ΑΒ AN AM ΜΝ’ + AN? 


T АЕ = АВ BF = АВ АС = 2:AG 





Вр = 2BH CD = АВ - (AC + BD) 


АЕ:Ср 






















































































peo cue e OU -- PQ 
(AC + BD) 
i - AC-PQ 
CO - AQ = АС + CQ 
Q КЕ О 
М ОО = АО - АО OT = AO 
TU -от+ой on - 0991 
TU 
ку MNOR вк po OR 
ОМ 
MN-BR 
RW - AR - AO - OR 
N 6 Α Bu < BN 
Ra АКЕМ y,  RWAB 
RV BR + Ra 
gb о Олы 5} 
ΜΝ 








MZ = МО - OZ MZ -1.818 
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MZ = 1.818 


АВ? -2-АВ АС - 2AB^-BH + 4-AB-BH-AG | T 





2-AB? - 8-ВН-АС 


Neither in the process, nor in the Algebraic name. is the 
order of AG and BH recognized. Neither does it matter if 
they intersect. 
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Γ В г А 
J ἘΝ 
: 
Е 
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On Gemini Roots 


AB = 1 BE = 10 BD = = 


АЕ = АВ + ВЕ AC = JAB. AB 
ВС - AC- AB CE - ВЕ - ВС 


DF = BD CF = 4BC-CE 


2 
CD - BD - BC cç = СЁ 
CD 


BG = CG- BC EG = BG+ BE 





BL - BD - DL EL - BE - BL 


JL = «ΒΓΕΙ GL = BL + BG 


GI - JJL? GL2GK - POES 


GJ 





СІ-СК 
GJ 
EM - BE - BM 


GM - BM - GM - BG 
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κ . 
IL p DL? co - SECH 

































































IL 
H 
| p. CHEG р CENP 
ON (CO + CE) CH 
L ЕМЕ $. В TA О 
co- LCG ор, BCCO 
GL CH 
GR ός cr Bs ЗВО 
GR 
"EN 
X F W 
7 8 = 1..100 
H Es = — ВТ; = Е; ЕУ; = Е; 
Ν 
7 BT; BM ЕУ-ЕМ 
: TWs ps 9 Бо 
Е J | LMR De A 6 
V T 
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Given three radii, AO > BG + EH, place them such that 
two by two they are tangent and find the fourth, AX, 
such that AX is tangent to EH and AO. This of course 
means that if the sum of BG and EH is equal to AO, we 
have no result. 














AO =5 BG -2.5 EH 25 





AB = 2АО BC = 2BG EF = 2.ЕН 























E : Ë 
> GH - BG + ЕН OH - AO ` EH GO - AO ΒΟ 
2 2 2 
| | іс ЛОН DOO SOUS cus ο A 
2.GO 
В Б ο Y X Α 


AG - AB - BGAI - AG- GI IJ - ЕН 


AJ = ААП FJ- HI AF = JAY + ЕЈ? 











pk - ALEE Ακ. AF FK AY - AE AK 
AF AJ 
AX - E: AX =2.857 





AO? - AO?.EH - AO?.BG 
AO? - AO-BG - EH-BG 





= 2.857 
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Given a point of tangency, draw a circle in a 
crescent tangent to the other side. This figure is 
given for the tangent on the exterior of the 
crescent, the other will become obvious. 


AB - Concave Radius 
CD - Convex Radius AC - Center Difference 


DE -2CD ВЕ = 2.АВ СЕ = Ср 


AE = АС + CE BE = AE - AB 


ECD? АС AR 
2-АС 


AG = АС - CG 





СС: 
GE = АЕ- AG 
GJ - Power Line TangentGE 


EJ - GE- GJ 





DJ = DE- EJ JK = 4DJ-EJ 


























CJ - CG ` GJ CK -CD KL - GJ 
LM - KL Gr ск GM - GL LM 
JK 
M АМ = JAG? + GM? AN = AB 
- 2 2 
ας ΑΜ. мк АМ 
ΑΝ см 
| MS - JAS? - АМ? AR - МВ? АМ? 
sr MRMS үт АМ:М5 
AR AR 
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мо. STAM 























ΑΜ MT 
GO - GM Μο αρ- 27050 
AP - AG« GP. op - «60 
JK 
OP-AC 

CQ - К -СК-С 

О Ар Q Q 
ΟΚ = 0.206 





Concave Radius- 2.37 


M Convex Radius- 1.5 








Center Difference- 1.84 


Power Line Tangent- - Given as Fraction « 1. 
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Place EF and GH and find JK. 









































D 
2 H 
- З 
C Е В КИА | 
Process summary 
D 
1 9 
Му =- N5-— Να 2 
1 2 2 8 3 


АВ 108 ВС = АВ АС - 2:АВ BD = АВМ | 


ср -JBC?.pp? gr. PBP 

















Ν2 
2 2 
ΡΕ = ΟΡ- ΕΕ ВЕ - ОЕ” - BD 
AE - AB+ BE p. REEF 
N 3 





EG = EF: СН DG - CD GH Ba = BECD 


2 2 2 
Db - DE + DG” - EG Eb - „РЕ? pp? 


2-DG 
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2 2 
DE ~ Qi. БВ. DE 

































































Ec - 
Eb Eb BD 
a4 BEDI ЕЕ 2. Бере 
DE Dc DE + Ee 
ВЕ Р ο 
ΡΕ Db 
DM - /вр2 . вм? вк - BM. CD 
DM 
HM OB DM. Hee PP HM 
DM 
2 
Ме МНЕ qoo НЕ divo Hi IE 
BD Mk 
pio: BEBE Баң Ни do ea s BE 
DE 
2; 
He D qus n ы Ie 
ΡΕ ΕΙ 
т. Бел us. ουσια 
ΕΙ BD + Jm 
JK = 17.571 


When GH is small, so that H is on the other side of BD, 
the similarity point is on the other side of the figure. 
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I found this little sketch in my notebook and 
have no idea of when I did it or why. 


Does CF always equal EP? 


А:-100 8-1.A-1 BG - 10 GH - BG 


GN = ВС ВР, = Bes DG; = ВС - Вр; 
А 





DGs:GN 
(вкз)? 
EG; 
GL -BG AD, - AB, + BD; 
СТАВ; 
AG; 
NR; 
2-10 15 
0 
CF; - EP 
= 240 P 
-15 
WHO щу 50 100 
8 
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- K 
D D 
Reducing both by the symbolic 
processor leaves a little. 
Е і C 
H б - Б А BG -10 BD- BS 
13 
СЕ = 2:BG-BD: эш, 
(BG + Івр-іова - BD) 
0 N M 
2 
EP - › во СВб-Вр-В-вв - BD - 2:ВС:Вр + BD ) 
2 
ЕР =5.556 ЕР - СЕ =0 ‘BG + івр-/2-86 Й вр) 
And if I divide one by the other and reduce; | BG-42:BG - BD + 2-BG-JBD - BD : 21 








‘(BG . [BD-2-BG - BD)-\2:BG г вр. 
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This is another figure that I һай sketched out last year 
but never got around to writing down. 


Given a Circle, place the next on the diameter. 
I tried to reduce this series with the symbolic 


processor, but it is having trouble, at some point it 
switches AC for EC and I get the other circle. 


— Μ 
Lu o AE 


AD = Radius AE = “АП AC = E 


μι CD - AD - AC DO = AD CO - JDO? + ср? 






























































No -aE Mo - РОХО см - MO ` co 
Е D Л ВА eo 
Oo PON S lev? + (DO + CK)? 
MO 
JK - CK 
Ν 
Μ 
L 
JK? CD-Oe 
K H Ke = — Oe = КО - Ke de = 
d fe J K DO - CK 
b 2 E 
Je = JJK? Ке? 
C БА ! 
Jd - de + Je μάς 229 
KO 
бас 3049 бебі DO- bd 
CD 
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Ν ν Kh - CK - Db 
σι 
Lh - CK+Kh_ εἰ. ЛОРО 
Lh 
K 
J H 10 
b Е N = FJ = 3.965 
h 1 
[ B А Radius- 108 CK =19.44 











And from the other side; 


FJ 251.53 

















Radius- 108 СК = 19.44 
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This figure might be recognized as the similarity 
point for Gemini root projection. 


Given AC, CF, and that 




















AC = ΟΕ: (вс. ВС-СЕ- BC) 
CF + 2-/ВС-/ВС + CF 2.86) 

find BC. 

N can be any value whatever, except 0. 

CF = 216 AC = 47.29 N = 100000 

CF 

CN AF = АС + СЕ AE = АС CE 
Εαν Жиз μες ОЕ 

DF - ЕЕ-ЕС CI - ЕС-АС DP - С] 

ЕН АЕ 
CD = CF- DF DK - FG КР = DK - DP 
вр. РК pp 40 046 
ΚΡ 
ВС = BD- СО ВС =7.201 
АС СЕ һе. ВС + CF- BC) 
р--СЕ 
Е: + 2-|BC-, ВС-СЕ- 2.ВС) 

АС 
ἕν" 

Ας 

Page 1 4/26/96 
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Three Base Theorem. 


Three peaks, three predictable bases that intersect 
our hypotenuse through the Gemini roots. 
































BC = 7.2 CI = 216 CG = ñ BI - BC + CI 


BE = АВСВІ BM = 61.38 


M 2 2 
EM = ВМ” + ВЕ” BD = EM - BM 


BH = ВМ + ЕМ GN = CG CE = BE - BC 
































СВ A  EI-CI-CE ΕΝ - /CE-EI EH = BH - BE 
Ц 
EN? 
T EG - EI- σα AE = — HI - EI EH 
EG 
HL - UR AG = AE + EG 
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Ma μετ ο ΕΝ 
S HL 
BG ES AG бн (аф ες 
(Ea + EG) 
| ΕΙ = σα + FG FP = 4CF-FI 
Αμ. Аб СЕС. πο τε 
ΑΕ 
- a 
НО BEB А Вене: Зо 
U EF 
U | 
S 
AC - АЕ CE AI - АС + CI 
W AP -= JAF ЕР? Aw -ACA 
L AP 
Ax - АҒАМ cx αχ AC XI - СІ CX 
) АР 
H O ХОВ А WX -4CX-XI XG = CG- CX YU = XG 
U YT UV = CG YV = YU + UV XH БЕЙ 
WX + GU 
СН -АН AC CH _, 
XH + CX 
CD-BD-BC px  C*WX. 
WX + GU 
CD _, 
CX - DX 
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Un 
U 











































































































L w ЕІ-ЕО 
οχι. GU AU zu. c. ВО РЕФ 
2 АС ЕН 
L D 
C f = . 
H G x ША EE ΝΙΝ 
lu οἱ G CE-Ce 
U EO + Ef 
D d 
S D 
! Ek = αυ в = ΕΚΒΙ сщ о БЕВС 
ΒΕ 
- - i findest doo ES 
ЕР + Fn 
Hb q 2 B А 
РН _, πρ. «ΠΡ 
р = AH - AF FP + Cm 
б. м 
ΟΕ - DF 
h 
П 
04 26 96.MCD 
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Given CF and CD such that CD =,/AF-AC - AC find 
AC. 








N CF = 216 CD 32.89 CE = B EF - CE 


Except for 0, N can be any value. 








М = 108 FG- М DK =N DF- CF- CD 























Е D CA _ DK-EF 


EH : EM - FG HM - EM - EH 
DF 


CN = FG HM = EM- EH GN = CF 


GM -EF JN -НМОМ jc ον IN 
GM 





N KP JN Jp -cD Αρ. PPK 
KP 





АС = AD - CD AC =7.201 


В ) AF = AC + CF 




















E 9 СА ААЕАС-АС ы AAF-AC 1 


CD AD | 
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I had finally decided to write this up in Oct. of 94, 
and being punctual, here it is. 


| | | | Given one root in a prime root series, determine 
б Ε B A the rest of the series using the straight edge 
method. The other method uses a compass and is 
shown at the end of document. 





Process Summary will use “th root series for 
example. 


AG = 3° AB-1 AE=-3° 


BG = AG - АВ GZ - BG YZ - BG 












































BY - BG BE - AE- AB EG - BG - BE 
ση. BYES 
BE 
H 
Ga 62:46 нь _ GH:(GH + GZ) 
EG GH + Ga 
Gb COH жылыны OM) J 
GH + Ga 
d 

Bac BOL: Bo εν. G Р | B Á 

ВУ + Gb 
AC - AB « BC 
σα. μα Bc py 5286 

9 
2 Υ 
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Ge Се 
і YZ-GK 
FG = —— AF - AG - FG 
KZ 
GK-KZ AG-KZ 
ре ια К! 
GK + Ga GK + Ga 
pp ο ο Ape BORED 
8 KZ - Ke 
1 1 
5 
(Ав? AG?) (АВ “Аа _ | 
АВ АС 
1 1 
ы 222219 2 n3) 
(АВ? АС?) is (AB^.AG?) = 
АР АЕ 
1 1 
5 
(AB'-AG^) (AB AG?) | | 
АЕ АС 
E € R8 А 





Compass method 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 
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R 
Is CX a constant? 
x Q I have had so much back work to catch up on I 
post dated a couple. 
- АВ = 54 AG = 270 
А Ρα 
BG - AG - АВ D ме ЕО = BF 
АЕ = АВ + BF FR = BF 
АЁ AR? ER? AGES P S 
AR 
441,150 фы О 
AR AR 
Fa - AF- Аа OQ = ва? + (FO + Qa)? 
со - 9998 ох. |BF? + po? 
ЕО + Qa 
А CO - OQ ` CQ 
ох? 
OQ ці 
СО 
Both expressions reduce to, 
ох? AG - АВ 2 АС-АВ) 


= 49.923 





СО = 49.923 OQ - —— = 49.923 
OQ 


AG+AB[ 5.5 
АВ? + AG 
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ВА 
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Geometric Exponential Series of the 
form 


Root - 6 842 8 


Root Root - 6 
У! Ν > М Κοοί Ν +N 
5 9 апа 1 0 























Root - 1 δ N Root _ N Root 
N Root 





Generalize some of the ratios found in 01_08_96 and 
01_16_96 for the sides of the right triangle. 


N=4 Root=4 М =1 BG-NAB-M 











AG - AB- BG BO T 
1 1 
Root Root 
АСЫ (ap AG) “Аны (ABAGT) 
ВС = AC- АВ EG = AG- АЕ FX = JAF + АС? 
2 
Mie. παν ВЗ OD BD: АВ 
ΕΧ ΕΧ 


DG = AG- ΑΡ DK - /вр:рс 
BK - ΒΡ’ + DK? GK - /ра? + DK? 


I ВК:ВС GL - СК-ЕС 
Ρα BG 


ВЈ. 
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Plug in BG here as М. AB as M. Plug in root series also. 


Ν-4 Root-4 ò = 1.. Root 
























































J 
b LE us αν М-1 
І, А 
GL =1.377 ВІ-0.275 E =5 = =5 
Root -ὃ 
AG Root 
>. AB Root - 6 
Root 
à zais ШЕ is > ο. =3075 ВК 075 
Root - 1 GL AB BJ 
AG Root б 
АВ 
К 
BD-B BD-F 
BM - x FQ - P 
BG BG 
J 
G ЗІР МБА 
б+2 6 
AG Root | AG Root 
AB (АВ 
1 0 
Root Root 
АС _ 9.769 On the left is the first and "3 - "3 
FQ ` last of the series, on the B AB 
right is the entire series. 
Ane = 32.665 
BM 
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— 1 
ее” 








One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1992 























CUBE_ROOT = 16.12 
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Cubing a Sphere, a Rusty Construction. 


Cubing a sphere off the base of a right triangle. I later found 
out that someone had squared a circle off the base of a right 
triangle but the figure was lost. This figure is in the 1989 
Document on the Delian Solution. 


К - 10 


AO-RCO-R DF-R CE- = 


АБЕ - В «ΟΕ АС = JCE? + АЕ? ΑΕ-2Ε 


CF = JAF? - АС? CD = ОЕ? - CF AD = AC + CD 











Du АР age АРАБ ος. AR 
АС 
DO - |DG? + GO? 
1 
4 3 I 
CUBE ROOT - STR | 
TOLERANCE - po 
CUBE ROOT 


TOLERANCE - 1 =0.0009429 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1993 
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Exploring the properties of 
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Choosing any arbitrary point on CJ does the projection DE equal 
the square root of CD - EG? This possibility was suggested by my 
work on finding the geometrical solution to the problem : Given 
only the lengths of the three sides of any triangle, find its area. That 
work suggests that DE will remain constant over a range if CJ had 
the same center as circle CLG. An essential portion of that solution 
will be used in this work for finding the difference and position of 


the curve CJ. 


DE. 


cae tora: = ROS SS 194 SS 


3 6 9 
FL - JLO? - FO? GL = JFG? + FL? 
GO - B GJ - GL JO - JG? - GO” 


JM = JO-2 CO = GO MN = СО 


ὃ - 1..100 МР; = Š MN НМ = JM 
100 





НР, - нм? З (МР)? МО - JO РО - MO 


НО; - НР, РО QO, = МР, 
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GQ; - GO + QO; СН, - (вор? + (ноз)? 


















































F 0 Е 
CD, = DE, = CG - EG, - CD 
Š σα δ Š Š 
110 14 
ERR. [0-13 | 
В А 
0 
0 50 100 
Š 


As can be seen by the graph, the only error is the limits contained in the program itself! So CJ is part of our 
cube root figure, as the square in a right triangle is equal to the square of the remaining two segments, and all 
three squares taken to the reduced ratio functions in a cube root relationship. 
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For АП Triangles Find DC 


06 07 C3.MCD 
Α 


The first of these series ran the process through for equalaterals. I 
expanded in this mod for all triangles, I will use the process later to fi 
the Euler line, given only the length of three sides of a triangle. 


Given: AB, AC, AD, BC, BD 
Find: DC 














Process Summary 


Construct: De 
Construct: Cf 
ef = Be - Bf 


Dg = ef 
CD= , cg? + Dg? 
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Given: 
AB - 7.18 AC -9.02 AD - 8.09 


BD - 7.28 BC - 3.85 


Find CD. 
Find: Be 
2 2 
i 1BD? 1p lAD 
2 AB 2 2 АВ 
Be 22.723 





2 2 
Br. LBC ла. ВАС 


2 АВ 2 2 AB 
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ef = Be - Bf Dg = ef De = {BD - Be 


Cf -4BC^-Bf^ gf. De Cg - Cf- gf 
2 2 
DC - ορ; + Dg? DC = 4.844 















































Α 
DC z 4.844 
В 
Due to the inability to format the equation I had to make some substitutes. 
A-AB B-BC C-AC D-BD E- AD B C 

В.А? ... 

JC EA -BsO.- Ad BC cA BAC - А-В Du А ВЮ АТВ. 

2 52 


Bora -rO 


р +D2?2.A2 - D?B? + DC? - Af + АЗЕ +E 
s 2-A 





Е = 4.844 
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Given length AB and length CB which is 1/2 of AB 

or less, place CB such that it is the square root of the 
EC two constructed segments. The second line in the 
equations will not permit BC to exceed Euclidean 
specifications. 





АВ - 10 BC = 4 

















BC = if BC soit Bc «AP βο,ο),ο) 
A D FB 2 


ΑΡ _ АВ 


= —DE = AD 
2 


ΕΕ - BCDB - AD DF - БЕ ЕЕ: AF - AD + DBF - DB- ΡΕ ROOT - JAF-BF 


BC =4 ROOT =4 AF =8 
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А Pyramid of Ratios 


The typical teaching concerning the division of a line in Euclidean geometry is quite straight 
forward, this work is an extension of the application. 


E 





BF/EF = 














Γη 








14/6 














A pyramid of ratios is the expression of 
the relationships between the base of 
the right triangle and some bisectors. 
There is more than one model. 


How does this one work? I wish to 
know the ratio between EF:BF. As you 
can see the base of the triangle has been 
divided into two equal parts, and so has 
the bisector. AB = 2 and CD = 2.2 x 2 
= 4, therefore segment EF will be 1/4 of 
segment BF. Now let us turn to a more 
developed expression of the figure. 


The base can also be divided into any 
ratio, it can even be part of a larger 
figure. One must keep in mind the 
distinction between numerical measure, 
which will be used to compute lengths, 
and the concept of ratio. 


The ratio here is 2 to 7, so that we are 
working with the number 14. In 
descending order, 1/14, 2/14, 3/14, 4/14, 
5/14 and 6/14. 


In this work I will be exploring the 
figure to see what else it will yield. With 
Mathcad we shall be able to explore 
drawings that would be too tedious to 
draw and actually be quite an 
engineering feat if one could. 
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Пе ДЕ 
9 -0..В$ Dg - Ag AD CD = (ре? + Се РЕ, = тоб Dh; = ° 





One can plug in numbers for the first three 
variables at the end of the document. 

AB - BASE_LENGTH 

BR - BASE_RATIO 

BS = BISEC_SEG 


AB 
Ce = з Ав = Cg Bg = Cg 


Number that has been defined equals BS x BR. 


В5-ВЕ =0.45 AD = AB 
BR 








Bhs (ов) (Dh, es = DE Diy Biy ВЕ shy в (вы) + (Eh 


CE; = CD - ПЕ; 














ВЕ.) CE, Y? 
BC-4»Bg  Bi- 885) Ck, - (CFs) 
BC BC 
ik, = BC - Bi, - Ck ik 
5 7 a ας, 


ві, = Ві, + 4С) = ВС - Bj, 


The algorithm, completely Euclidean, can be used to 
find the area of any triangle knowing just the length 
of the three sides. Here it is used, even when the sides 
exceed the base in length. 


BE.-Em 
EF, - — — br, - BE, + EF, 
Bi; 
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BRx BS 
BF/EF = 
| BS - d 
Α ῃ Е Б 
Plug in values here! 
BASE LENGTH-?1 A basic Euclidean divisional / multiplicative series. 


(В5) = BISEC 5ЕС-9 Try the values of 5 for the vertical number of 


(BR) = BASE. RATIO- 05 divisions and .5 (1/2) for the base divisions 


One can use the numbers generated by the 
program to discover what a particular set 
of ratios would draw out to be. 


A fractional number for the base means 
that the entire base is the fractional part 
of a larger base. 





The algorithm places the 
remainder at the top for 
fractional divisions. 
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Determine the relationships involved between the elements of the figure. 06 23 93.mcd 








































































J 
| АС = 1 
For Cube Root of 8 6 ‚= 1, 100.. 1000 СЕ; = 6 АБ; = АС “Б СЕ; 
АВ 0.6285 
i вн 0.7778 M CF, 
d 1 
2 3 2 3 
| (AFg) AC : (АС) АР, 
AG; : 
J 2 
AG; 
>= 
5 : (Abg? 01 АВ, 
Е D A| BIA АВ; = BH, - 
δ Ақ; ° ар; 
4 4.2 
а — 
4% με 
3 3.9 
0 500 1000 0 500 1000 
ὃ ὃ 
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Given the difference between three Inscribe a Circle about a Trian le 
non-collinear points, find the radius 5 
of the circle that circumscribes them. 


А - (AB + АС>ВС)-(АВ + BC» AC)-(BC + AC» AB) NOT(X) = X=0 


Ae . АВ АК = АС BI- BC 60-0.2 


2 2 
Αντ к = Аһ = AB - Bh 
AB AB 


hi = Ah Αἱ Aj = Ai = Cj ДАЄ? АЙ 


Ве - Ae Bj - AB - Aj вв - С 




















ВЕС ВВЕ Dy ο. 
j 








Bj 
BD - it Dg... Dg + Bg? ο) 
radius = if(A, BD,0) imaginary radius - ifr NOT(A), Вр, о) 
radius — 3.007 AB AC BC 
imaginary. radius = 0 SI AC S2= [BC 53 = AB 
BC AB AC 
А-1 
Reducing to one equation, AB =з AC=5 BC -6 
51 92:53 
R.o- B oW 6 





- 
S S Sa--S S 54-15 -S 54-15 5 -S 
| 157° 25° ИН 15°? 25° x ls 25 x 5752 93 


Т 
К =( 3.007 3.007 3.007) 
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Determine the ratio range of HK:HP 


| —| BG = 10 6 - 1..100 АВ; = 8 103 


D AG, = АВ; + BG АС, = (Аб; АВ, 
































BG 
ΑΡ. - AG, AN, = AG, ВЕ = — 
5 5 5 5 7 
H 
[ση 2 2 
V ( οι > (АР) 5 (ACs ) FH - BF 
шен АС; 
M AF, = AB, + ВЕ AD, = — 
7 : δ δ᾽ δ 2 
p. S| 





CH; - [нь > (ср)! HP, = СР; - CH, 


1 


CUBE, - (АС) “АВ; ROOT; - (CUBE,' 


сл 








EN, - (амы) М (ROOT; "CK; Е ROOT, 



































НР; V A 
RATIO; οὐ 
НК, ==) 
НР; № М 
0 
HK; Po 
RATIO, — 38.246 
AB, - 1:10 Š 
4 
КАТІО,, — 5.164 
RATIO 
| ὃ АВ, = 0.032 
3 2 


0 = 
1-1010 20 30 40 50 60 70 80 90100 


КАТІО,, = 4.113 
АВ, о = 0.243 


RATIO, oo 2:107 
AB. = 100 
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Α 
г 
KJ/ I a 
MI й ЕЛО 
б 
2 
S 
9 D d 
| М 
f J | 
f 
M G 
| ή 
\ n q 
Ц 

















Егот Махіта апа Міпіта 
Сіуеп 
EN-10 δ-1.100 РЕ, = 52.1078 


Find lengths GJ and FI. 
DN; = DE, + EN DH, = DES DN; 


K is the center of DN 


- М 2 2 7 DN; 
DT; = ОМ, НТ, = (рту - (рн. DK, = ұла 
HK, = рК,- рн, KO,-DK, НО, = (Κου) _ (HK,)? 
HO.-DS 
05, = DN, ро; = (рн,)? + (noy? LS, ‘= | Š 86 
ро; 
DES (ns, Е (LS. KL, = DK,- DL}; KQ, = DK, 


το. = (ко, - (ΚΙ) DQ, = (DL) + (Loy DR, = DQ, 


DH.-DR DH.-DP 
EN 
DG .. 5-5 DP. - DO DF . 9 6 ЕМ = — 
Š DT; Š Š Š DT; 2 
EN 
pem = EN 
Mie S ΜΜ eM M Ner to Nas af? + МР 


№ = Ма MN-EM Ма = {№2 - М№ nr-Na па = EM 


2 
| Е 
аг-ш-па Eq-Mn Его Eq? + qr? Бп = Na Ek: — 


EG; = DG, - DE, GN, ΞΕΝ - EG, Gd, = EG,GN, 


(Be, 
s= ВС, *(Gdj^ Без з Ed, Em, = jp. Καρ Επις ἘΚ 





Ed 














pr; = ра; = рі qr Eh, = рау ер„= (ега)? - (різ). 


һр = Мп ей, з ер, Вр Nh, =EN- Еһ, Ne, = (Nh + (en)? 





NJ. = EJ, -EN-NJ, GI, ЕЈ,- EG, 
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ЕБ; = DF, - DE; ЕМ, = EN - ЕБ; 
5 
— Т Е = |EFyFN, Ens = (EF, + (ға) 
(Еш)! 
| xit Εις 5 Ets Ех; = a Κχς = Ek - Ех; 
і р N š их; = (Eu = (Ex,)” urs = m + Κα + Κχς 
2 
4 ur 
i y i гу; = ғ) аур = туз qr ВУ, = ау; 
цу, = (шы) - (y? vy Mn цу, = Uys - Vy 
Му; = EN - Еу; Nus = (Nv)? + (ауы)! 
(ме) 
№; = Nus NI. = EN Els =EN- NI; 
n BL. = Els ВР, 
1 1 


CUBE $, :- (ов DN; RT S, - (сове sj* CUBE L, = DE, (DN? RT L, = (CUBE 1.) 


BASE C, = КТ L; = КТ 5; 


Οἷς + FI. 
A В5.РП;- GJ, + FI; BRA 


РЕ, = BASE C, Е BS. РЛ; 














I] DIF2; = BASE C, - BS. РІЗ; 





EL; = DG; - КТ 5; Е 5; = КТ 5; - ΡΕς 


КАТІО; =—— А:-1.25 В = 26..50 





С «51.75 р = 76..100 
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150 150 


100 100 ] 
RT. S. RT_L, 
50 50 
0 ———i 0 = | 
0 50 100 0 50 100 
δ δ 
4 
RT Ls RT. $.5 
0 
0 20 40 60 80 100 
δ 





0 20 40 60 80 100 
5 
2 
RATIO, | 
0 
0 20 40 60 80 100 
5 
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Another Pyramid of Ratios 


KL/IK ο FO/FL 


— BS-ó | BS - (BS + (8- (BR - 2)) 
BS+ (3 - (BR - 2)) . & @R-D —— 






1\5 





3⁄3 





Although this is a simpler figure to proof, the ratios involved are quite interesting. The base is divided by the 
perpendicular bisector into a ratio. The remainder of the base, and the opposite side are then divided into equal 
ratios. The resultant progressions are very nice. 

The two ratios to find are KL:IK and FL:FO. 


0 








AJ = 55AH - ^ HJ - AH 
N 
L \ BR = BASE RATIO 
^ BC DFG HI , BS - BISEC SEG 
AF - Al FJ = AJ - AF 5 - 0..BS FI; = οὐ Als = AF+ FI; 
BR BS 


ΑΙ 2 
AD. - — AO - A дк. - 295 FH AH AF HO ` AH 
Š 2 2 Š BS 


FO - JHO? + ЕН? CK, - 





07 15 93.МСПО Page 1 3/23/96 








FL, - 827% 
ВІ; 
ІК, FL; 
IL; = κ IK, = IL. 
ВК; 
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<- Insert Values Here. 


3 


BASE RATIO 
- BISEC SEG 


(BR) = 
(BS) 


-5 























= 
= A 
| 
| 
Е «| 2 
МУ | 
οἱ ο σα 
| Т 
zi 
<> Ф 
j A 
ю м © 
В - 
P 
+ 
n 
ea 
© - 
- жт 
X = 
ο 
| 
мі ст 
Е a) | 
3 5 E 
x Ро р 
с) a Чо 
ὁ = 
т 
j га 
т 5 
ea ю 
k= 
=. 
° 
= 
© 

















FO/FL 
BS . (BS + (6. (BR - 2))) 


O 


KL/IK 





5’. (BR - 1) 


BS+ (6 - (BR - 2)) 








3/3 
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50 


ΒΗ : ó Pyramid of Ratios III 


Another set of ratios to explore is AC/AF Again one 
can plug in numbers for the first three variables at the 
end of the document. In most of these early works, I 
did not use the symbolic processor to find the 

formula as they seeem rather obvious. I do not think it 
Α D Бог the Values of 3 and 5. В could have gotten by my switch for AF anyway. 











AB - BASE LENGTH 
BR - BASE RATIO 
F BS = ΒΙ5Ες SEG 


Cg = A Ag = Cg Bg = Cg 





АВ 


























ΑΡ. 5 - 0..BS 
А D h g B BR 
Dg = Ag- AD CD-4Dg «Cg БЕ, = LE 
Dg DE; | 2 2 
Dh, = = Еһ; = (ΡΕΡ) 4 (РВ, gh; = Dg - Dh; ВВ; = Bg + gh; 
[ BE, - (Bh, + (Ев) CE; = CD - DE; 
Сы. 
ВЕ Гг (СЕ 
m з 5 ó 
F | BC = 42:Bg?Bi, = ( Ck, = 
dE С BC Š вс 
| | И; 
ik; = BC - Ві; - СК; %--- 
Ві = Bis «ij; Cj; = BC - Bj; AC = BC 
A Dh g B 
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х | ΒΕς Em; 
NJ Ет = Сір EFs = р 
m 5 
Е 
: ВЕ; = ВЕ; EF; СЕ; = (BEj)"- ВС? 
A Dh g B If AF exceeds the figure it becomes part of AC. 


AF, = if BR> i; AC = CF , if( BF;<0, AC - СЕ, АС + СЕ)) 


Plug in values here! 
(AB) BASE LENGTH-22 
(BS) -ВІБЕС SEG- 5 

(BR) ВА5Е RATIO-3 








Α 0 For the Values of 3 and 5. В 


ДВЕ - 1):В8 + P 
ВЕ-6 


if 





----------- 
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Тһе Pythagorean Completion. 


A triangle theorem. 
07 18 ЕЗ.МСР 
Given the distance between non-equal intersecting circles 


and their radii, find the height and placement of the 
perpendicular bisector that they form. 


This problem can be restated as, given a triangle knowing 
only the length of the three sides, find its area. 


When one looks at a right triangle, one should see a square 
root and two square derivatives. The root, BD, is the root 
of AB x BC. 

The two square derivatives are AB = AI2/AC and of 
course BC = CD2/AC. The square derivatives allow one 


to find the perpendicular bisector of the right triangle. 
These last two can be found with plain division instead of 























a root function. Since the area of a triangle is 1/2bh, 
Α В С finding the area of a right triangle is easy knowing just the 
length of two sides. 
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The process for finding the perpendicular for any other 
triangle is by completing simultaneous right triangles. The 
two bisectors created by these triangles will place the 
bisector of our starting triangle exactly in the center of 
them. I will use the following algorithm extensively when 
working in Euclidean geometry. 








alegoerithm n. 
1. Math. a) any systematic method of solving a 
certain kind of problem. Ref. Lib. 


In this version, AC has been "formulated" into the lowest terms. I have 
С H nothing against Heron's formula, but a correct reduction has only the input 
constants showing. 


АЕ -6 АЕ-5 EF: 4 «Plug your values in here. 








The sum of any two sides of a triangle is greater than the 
A BLO Ε third. Euclid. 








1 


Is This а Triangle := 
-08-a nange CAB + АББР) (АЕ + EF 2 AF) (AF + EF >AB)AG = AF EH = EF 





EF? 


2 2 2 

„АЧ ppe БН abs AB DERDG AB: АВ Аб κ ας 

АЕ АЕ 2 ΑΕ 2 2 ΑΕ 
The perpendicular bisector from AC is given as 


АС = 3.75 


CE - АЕ - АС CF, - (ЕЕ? - CE? ΟΕ, - JAF - AC? CF, = 3.307 


The endpoints of two sides of a triangle cannot meet in two different places. Euclid. 





CF, - CF, -0 


Area - AE ср Area Ξ 9.922 S 15 AE S 2 = AF S 3 = EF 
2 1 





ЕРЕ ЕТЕУГЕ ТЕСТЕ етага 
4 





= 9.922 
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The following result could lead to a more general rule regarding the squares on two sides of any 
triangle as related to the third side. 


(AE? - (BD: AB)) - (AF! + БЕ?) -0 
AE! - (BD: AB) 241 ЕЕ? + АЕ? =41 


If we agree to call BD the right angle defect, thenthe squares on two sides of a triangle are equal to the 
remaining side squared minus its right angle defect multiplied by that side. Or if one wants to be less obtuse, 


AX - АБ Cx = Ах-АС Fx - [CRI + Сх? 




















Ü і 2 
Е АР + 2:ΕΧ΄ =41 АЕ? + EF =41 
Calling Fx the radial to the bisector,7he squares оп any two sides of a triangle are 
Š equal to half of the square on the remaining side added to twice the square of its 
A BCD Ε radial bisector. Е 


2 
(AF? + EF’) - e: + кы?) =0 








(АЕ? + ЕЕ?) - 


Fx - =0 
2 


АЕ? 
— 1 2 2 2 
2 Fx - LAF + 2EF - AE” =0 





It is shown that there are at least two formulas which relate the squares of any two sides of a triangle to the 
third, this makes the Pythagorean theorem a statement of a single case. This single case is, however, a 
fundamental geometrical tool. 
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2 Pyramid Of Ratio Series IV 
Working the Curve 























This the ratios will be working 05 h ү? 
against a curve, instead of a straight 3 4/2 
line intercept. The ratios found аге 
DE:DG and AG:GC. This series is 
not yet completed, as the ratio 
AB:AD remains fixed. 

At the end of this paper. x will be 
calculated to any number of given 
segments by summing all the 
segments AG. 




















The following will keep the tables from 
getting out of hand. 

















- BC - АВ BD - AB ВЕ, - BC 
= BS 
BD2 
DE, = (Вр? + (BE, DF, = 
5 ( 5) 5 DE, 
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E 
| Д The series formed in these papers 
7 аге somewhat attractive for their 
simplicity. 

















3 j 











DH ου - DH, - BD GH (рад) DH,Y = 
ὄντ. 5 = DHg- ΠΠ 3) -( 5) ВІ; = ОН; СІ; - BC - Bl; 
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© 
T 
аа 
ea “е 
< O 
κ N 
T = 
< 76 
© о 
T Le 
ο ὁ 
о о 





AG; = (АНБ + (сн, 
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В5-6 


У! GJs:4 = 3.13154608512668 


Š 





5 


Computed for 5000 segments BS = 5000 2; GJs:4 = 3.141592639069159 





B 


Finding the value of Pl to any given 


number of unequal segments. 


ІК, - GL, GM, = GL _ 


CK, = CL, IK, Cl... 





GI (омы) + (IK5)° 


6 


T = 3.141592653589793 
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М : З : 
What is the relationship of DE:DF? 
BI - 10 BH - = HI - BH 
С A 727-100 6-1.2 АВ, = 87-108 
JM = ΒΗ BD; = AD; - АВ; 
HO - BH DO, - ino? - (рн, 
DK - ВІ KO; = DK + DO; 
Р Μ K J 
1 
ΜΚς« ΡΟ 7 
_ 6 6 й . 2 |3 
РЕ, з πο AG; = [АВ (АҚ) Ν 
1 
5 AG, + AC 
2 3 6 6 
AC, = |(AB;)-AI AE, = — 
С А 
Sample points. 
E M K J 














Apparently not a constant. 





“00.250.50.75 1 1.251.51.75 2 2.252.52.75 3 3.253.53.75 4 4.254.54.755 
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Gruntwork I on the 
Delian Solution 
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According to number theory, it is not possible 
to develop a cube root relationship using only 




































































A linear and square root operations. Watch. 
Given any circle ABE and any point, D, 
between AE. 

Γ 

D 
L B 
| Η Α 
Describe FDG. 
A M 
Ü = 
K Describe AK, JK, FJ such that AK = BC, 
JK = HI, FJ = AH. 
Do IJ and HK and CF meet at one and 
J only one point L? 
L 
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АС 




















































































































Е АС - 10 АВ - — BC = AB INC - 500 
ῃ 
MN = АС BD = AB ё - 0.INC - 1 
AB 
АМ; - — Ó BM; = АВ = АМ; ЕМ; = АМ; 
INC 
С B M M 
| H Α DM; = (вр? : (BM5)? DN; = MN + DM, 
GN. = BC + BM 2 2 
5 $ DG, - (ом) + (DN) 
: IM Si sa DF | EN. + (DN)? 
Š DN δ [ENS М 
НМ; - АН; - AM; - HM 
DN, 
E | | Construct ВО and HP parallel with AO. 
| KT and JU parallel with CF. 
RT and SU parallel with AF. 
C) E 
Als = АМ, + ІМ, СІ; = AC - АІ, CQ; = D 
СН; = AC - АН; ΟΡ; CO = 
С B M M 
2 2 
FK, = AI, ЕТ; = FK; Πε = Im + (мы "ығ 
| ? 2 (US) і K 
HK, - (АҢ; + (AK3) QU; = A й 
R 
(RT, J 
PT, : 10; = СОНР, = СР; 
б Ν Ε 
L 
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E 
D 
B M 
ή Α M 
T 
S 
К 
R 
1 
М Е 
L 
410 1! 
210 И 
DIFF A 
m 0 
-210 |! 
0 100 








KT; = нку) : (HT) JU, = Їп} z (1U5)° 


JU,-IQ КТ,.НР, 
ого Š fp. 9 оо, пое 
Qs IU; ὃ HT, % Qs 


ОР; - CO - СР; 101, - 10; - OQ, 


DIFF A; = LOI; - 102; 


200 300 400 500 
6 


IJ, HK, and СЕ meet in one point L 
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HI; = HM; + IM; DIFF B; = НІ, - |АН; СІ; 


















































5-10 
DIFF B. Е 
-5-10 P 
100 200 300 400 500 
6 
The segment НІ is the square root of the remaining segments АН, CI. 
D 
C M 
D Я М 
U | Í H 
Чч XS 
š K 
4 FO = CO FL; = LOI; - FO 
2 
R (FL; ) 
б М F 
СМ; - AM; + AC 
L 
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ΡΙΕΕ С; - | (AM5) см; |" - HM; 


100 200 300 400 500 
6 


HM is the cube root of АМ) “СМ; 


DIFF. Б; - АМ (CM5) ^ - M; 


6 
ІМ is the cube root of АМ (CM5)? 
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With straight edge and compass only, solve the 
Solve for Cube 4. 
Placement BE is the difference between the segments AE 
and AB. 


CD is the difference between the cube root of 
AB squared by AE and the cube root of AE 
squared by AB. Find AB. 






























































E B 
BE - AE- AB 
D % i i 
CD = (AB-AE2)! - (AB. AE)? 
AB =? 
Process Summary 
D D 
/ J NA 1/2 Ср 
C C 
E 1/2 BE B E B 
A 
E D C B 
Т T 


3 3 
NABx АЕ? АВ? x AE 
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BR 
ке 












































Η G B 
J 
| 
D 
/ F 
C 
H LKGB 
J 
P Ор 
C 
ΗΝ K MB 


A = 500 ὃ -Ι..Δ ВЕ - 100 


СЕ; --,” BG, = CF, 


BH - = ЕН = ВН GH; = BH - ВС, 


НІ; = СН; IL; = CD; HJ = BH 





HL;:HJ 





δ 
2 2 
ЈК, = НТ - (НК; ) BK, - BH - НК; 





CJ; = [кз + (BK; MO; = CD; 





Εἰς = [вкз + ІІ) NP; = CD, 


EN, - — ? BN, - BE - EN; 
ІК; 
вк, МО, 
ІК; 
ОР; = ММ; 
200 300 400 500 
5 
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МО; - ЕМ, PQs; = КО, - NP, 














АМ, = —2— * АВ, = АМ, - ВМ, 
Ρ ο РО; 
А AM; = АВ; ВМ, AN; AB; + BN, 
ΗΝ ΜΒ 
АВ; = АВ, + BE 
2 3 
КООТІ, - | (ABs) AEs | 
213 
ROOT?, - АВ (AE; | 
14107 
0 
АМ;- ROOT], 
S чно? 
«2210 


100 200 300 400 500 
6 


We seem to have а cube root relationship 


AN.-R T2 
ΠΡΙ 


— 19 


100 200 300 400 500 
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BR 
© 


Sample Points along the arc. 


N 
© 


Last ratio. AE 


0 





Š 


The square inside a right triangle on (һе hypotenuse is equal to the square of the remaining two segments and 
all three squares taken to the point of similarity form a cube root relationship. 
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Gruntwork II on the 
Delian Solution 


Given any acute angle in the isosceles, divide the base leg as 
shown. Do the resultant segments show any particular 


























relationship to one another? 


Process Summary 


The figure indicates a possible cubic relationship. This is what 
will be tested along with some of the constants involved. 








D -10A-90 6-1.АФ 

A will give the the range as 90 degrees. 
D will further divide each degree into 
smaller segments. 


АЕ = 100 


d-deg 





AF = АЕ ZA; = 


D 
DF; - AF-[sin| ZAs)) 





AD, = AF - (DF,\” 
A 5 (DE, 
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АС; E Ар; АС; = — 
H AF 
AH, = AC AB, =- ————— 
ó ó ó AF 
A БЕ; = AE - Ар; 
D C B 
0 
2 8 dug 
5 АВ - АС, 
440 14 
100 200 300 400 500 600 700 800 900 
5 





100 200 300 400 500 600 700 800 900 
Тһе simple figure yields а cube root relationship. 


100 


Sample points taken along DE. 


There are О.А = 900 figures 


represented. 
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Does СС always meet at the 




















F circumference? (AGE) 
i CG, = | АС, }2 - (AC, Y 
H 
E 
ΑΙ = — IE СІ; = АС; - AI 
2 
2 2 
A GI, - ἴσος + (CIs) 
E D СІВ 
210 № 
СТАТ 0 
au t 
0 100 200 300 400 500 600 700 800 900 
Š 


I would interpret this to mean yes. 


Is then, CD the square root of BC and DE? 


вс, р, - CD, 0 


2410114 
100 200 300 400 500 600 700 800 900 


I would interpret this to mean yes also. 
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p Is AK the square root of AB AE? 


GN J 
> ВЕ; = АЕ - АВ; BJ; = |АВ; BE; 


=H AJ; = |(Ав,)? + (вл) 

















А АК, = АЈ, 





E DKCIB 


Apparently so. 





2-10 14 
a ВАВ - ΑΚ. 0 
-210 14 
100 200 300 400 500 600 700 800 900 
δ 
М Do М, О, and P lie on the same arc? 
L С 
Ox G AN, - (ар x + (DN J 
ó δ δ 
Ν Ας ΑΚ 
Аб == m 
NA АС; 
АТРАС 
АР; I δ δ 
АВ; 
А 

















Е 





0 100 200 300 400 500 600 700 800 900 
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Тһе Archamedian Paper Trisector 
1111 B3.MCD 


I have never seen the developed figure from which the 


ARchamedian Pager Trisector derives. 





C 
DE Ξ AC, and by using a piece of marked paper, 
CDE can be somewhat aligned producing the trisection 
D CEB = 1/3 CAB. 
A Е 
В 


Process Summary 








De 





In both cases CDB is 1/3 of CAB. It appears that trisection might occur 
for the entire circle. 


АЕ = 100000 8 - 0..Д 
































AE 
АБ; = И View, τ. м. 
Н View ^ ^ 
G Eb; = AE - Ab; 
2 2 
Hb; = АБ ВВ; ЕН; = (ны) + (Eb) 
f 
EH 
E Dob a C ΙΒ Α АС . АЁ CE - AC Ее„ = —° 
2 
7 
Се са-сб 
Ces = СЕ” - (Fes) Cd; А 5 CG = AC Ch =- 
СЕ Се; 
4 (е ? (ca. Gf о ев АГ. - АС + СЕ AG Και εν 
y = (Ces) а з) Š са За TES δ΄ ( 5) -( 5) 
б 
11 11 B3.MCD 
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е 
9 
ИВ CH - АС 

Db ас X B А 
АҒ, -Hb 

y Hb; CH-AC 

Όβε---ᾱ--- СЬ, = Abg- AC Cg, = bg; - СЫ; СЕ; = 
Gf; Се 


= СН - СЕ, Ca, = Ға; = (сау -(Са)” DE, = ЕҢ; 


СН 





Е (ову)? - (ға) Аа; = АС + Са; Ва; = Das АВ; Е Аа; - Ва; 


Ву what is known about trisection, AB must equal FH. 


200 400 600 800 1000 














Ар; = АВ; + (2-Dag) Db; = АБ, - Abs 
рН,-АВ 
ΡΗ (нь υγ вое 08 
ο. 
Bh, - E Ah, = |(Ав,)? : (Bh)? 





Š : ç 








Fn; - г Ар,» AC, {5Η} - (наз)? (вн)? : (Hn)? nts = Fr; - Еп; 
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2407 
Hp. - pq 
Does Hp = pq? - Ὁ Š 2 
-2-10? 
200 400 600 800 1000 
δ 
Bh 2 
ГА; - asin uu A 
АВ; | deg 








Plug resolution in πετεἈ- 1000 ΖΑ, 3 -264.5635  View- lo] 






















































































0 500 1000 
6 


One can safely say that the limit of the Archamedian paper trisector is 270 degrees. 
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To Square A Circle 


11 12 93.MCD 


Sometime in 1992, I remembered reading that 
some guy spent some time in prison and learned 
the process for squaring a circle off the base of a 
right triangle but then history lost it again, so I set 
out to find it and did. It took a couple hours so I 
wonder what he did with the rest of his time? 





Using the approximation, z = 22/7, square the 
circle off the base of a right triangle. 











Process Summary 


The most primitive formula for Area is А = 1/2bh. We will not use its transformation to 112. 


Special Value for BE, try 4, then look at the 
corresponding value for EJ. 


ВЕ - 4 pD PE DE = BD 
2 
DI - BD DH - 101 


AB = DH AD = АВ + BD 


AE - AB- BE EJ. 

















CE = ЕЈ ВС = ВЕ - СЕ 


EG? 
σα = JBC-CE EG = JCE? + CG? пА - — 


BD? 


π А -3.14285714 EJ = 3.14285714 


22 2: _ 


ps = 3.14285714 πΑ- 0 


Basically we have taken one half of the circle for 1/2b апа crudely projected the arc EI 
for the height. 
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al EM 
J H 
Ü 
( B A 
Lbs i= GL = Gb; DG; i= if GH;, 
Lbs 
DJs = EJ + DE; EG; = EF; + FG; 
1 
. 2 3 
Dcs = if Ону, | (DE, DI ,0| 
1 
| 213 
Dd; - if сн, DE; (DI) | 0 
са; 
са; = Dd; - Пс; С2с; = E 
4:10 11 
EG, - EG2 2107 
— Š 
2.10 !! 
20 
БЕ; 














‚0 
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For any point К, construct GL parallel to HM. LK then 
projects to the point from which the figure forms the 
cubic. 


ЕЈ = 1004 = 1000 8 - 0.A- I 


EH - E! gp, Е B FJ; = EJ ВЕ. BH = EJ 
2 Δ 


ЕК; = ΕΕς Ες ЕН; - ЕН- EF. Κας = ЕН; На; = ЕК; 
ка; ВН 
Ва; = BH + На; GH; CMM ANE 
Ba 
6 


Kb; = FG; GL = EH Gb, = ЕК; 


DF; = DG; - FG; DE; = DG; - (FG; і EF; 


М | 
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I should say that fg is equal to DG. 

























































































| На е2 Df, = бсре, - /DE,-DJ, 
š I m | DE Hee ef 
М ( 5) -( арр = efs 
[5 
54g 5 
0 
DG, - fg. 
E -5.10 З 
B 
C gg d 
500 1000 
δ 
I should say that Dh is equal to Dc and that Dk is 
equal to Dd. 
" k 
Dh; т εἰς = DDk; т efs + Df; 
4-10 !! с 
> ] Hd/ lea 
2-10 - | 
T — i 
2439011 
0 500 1000 
δ 
4:10 !! 
2-10 З 
Dk. - Dd 
δ δ 
и | ΜΙ. 
2.10 11 
0 500 1000 
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Π с 

| НУ ее 
n C 
€ 
р 

( B A 
нови Hp. HJ 

3 


2-HJ 


JP - ES EP = ЕН + HP ΡΟ = ,JEP-JP 


JQ - JPQ^ + JP? JR - JQ HR - JR? НР = > 





RS = JQ GS; - ке -(ан,”-нк 





ES; - (С Е (Gs) GJ, = HJ + GH, 





JS; = (оз)? + (GS;)" ET, = ES; JU; = 15; 


EJ 


Ес; = De; - ПЕ; Еа; = Dd; - DE; 


Ed2, - EJ 5 = 


Ed, | =66.633327772 
Ed2, | =66.633327772 


I should say that the circle рОН 
passes through the point g. 
DH; 


DH; = DE, + EH Hm; = — НО = EH 
2 





Hps = m + (нш) 


Gg; = Пі; тр = На Gm; = Hm; - СН; 





рез = (бе, - тр)? E (Gms) 






























































2-10 
0 
Hp, - P85 
— . зоні З 
-4-10 12 
500 1000 
8 
а My 
Т 
/ H 
02/5 Γ 
R 
C B 
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E. 1 
Ес 
5 0.5 
0 
0 
1.5 
1 
ва»; 
Ed 
Š 0.5 
0 
0 
M 
d 
J H 





















































CS 


























500 600 700 800 900 1000 


500 600 700 800 900 1000 


OK passes through g. 


Оа; = НО + На; Hr; = Gg; Or, = HO + Hr; 


уе 
Оа; 
5.10 14 
0 
815 - сн; " 
mm -5:10 
чад З 
500 1000 
Š Page 4 
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F B C 
б 
| AD І 
0 АС 
DB, AE - AC 
DH» «co 
CF, CG 
AG 
AF | 














В 


ADs, | 


DE; , | 


DHs,, 


CF; 


| AF; 








+1 


+1 | 








A 
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Using iteration to perform a geometric convergent series for 
cube root abstraction. 

А = if(X<Y,if(X<Z,X,Z),if(Y<Z,Y,Z)) 

В = ҚХ>Ү,ҚХ>7,Х,7),ҚҮ>7,Ү,27)) 


W=X+Y+Z С-У - (А +B) 


AB = А.С BE =B- AB AE = АВ + BE 


-0.A АС-,АБ-АВ СЕ = AE- AC СС = JACCE AG ΑΟ. CG? 


Δ-40 


X-5 Ү-.9900 Z-Y 
АҒ-ПЕ; 


А =0.99 С=0.99 B=5 

















[ 


K 
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Ар АМ 


АН, = [Ab + (рН) AM = AC AK = T. 


Δ 
АК 21.6986 АК? =4.9008 X-Y-Z =4.9005 
1 


2 3 
(АВ-АЕ2)” =2.9142 
AD, = 2.9143 
Раде 1 3/23/96 























POR Series IV Figure 11 24 C3.MCD 


Generalize the work of 07 25 93 to include the variable base 
ratio. This particular modification of the file has seen the use 
of the symbolic processor to figure out the last ratio that I have 
been unable to putz. The two ratio's found are FJ/JK and 
AH/AJ. I put the first in the graphic at left, the other would not 
fit. 


AF-1 ВК = BASE RATIO 








FJ $ 2 -BR -ô 
— = BS - BISECTOR_SEGMENTS 
JK δ (BS - ô). (BR 1) «2 AF 
DF - — Ар - AF- DF $ - 1. BS 
j K BR 
ay m АВ - АЁ ВЕ-АВ BD ΒΕ. DF 
G 2 
ВК - АВ DK - (вр? + ΒΚ’ 
[= Е ПСВ А 
ΡΚ Вр 2 2 
DH, ----6 СБ; = —Š CH; = (pn) - (СВ; ВС; = Вр ΟΡ. 
BS BS 
| А Я АС АВ 
АС; = AB + ВС АН, = (AC) n (CH3) AG; = n AJ; = АЄ; 2 
5 





Вт; = EJ; ВЕ; = АВ; - АВ 
Ли; = BE; 


Km; - BK- Вт; 





ж, - |j (коц) 
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+ 1 = 1.333 





BR 2 





























‚0 


2 ΒΝ.δ 
(BS - 8)-(BR - 1)-2 





BS - 6, 





if 
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I broke down апа used the symbolic processor. 

Two versions of the formula are given. It is apparent why I could 
not get this one myself, I'd never 'ave thunk it. From this point on I 
will use the symbolic processor to find formula's more often. 























Г. D A 
y d: ΠΝ 1-21 
1 2 BR 2 BR/ 4,2 12 ΕΚ 22 
ВЕ В5 Bs? Bs? 
1 1 
iro 21-2 BR 
BR BS 

-2.BR?.Bs? + 4-BR-BS” + 2-BR? Bs 8 ... пеели 


+_6-ВВ-В5-6 - 2-BS? + 4-BS-8 - 8 BR? + 2.52-ВВ - 2.5 
BR-(BS-(-2:BR-BS - 2-В$ + δ.ΒΕ ` 2-8)) 





BISECTOR SEGMENTS- 5 
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Use iteration to trisect any given angle. 


BE - 200 BC - = СЕ = ВС 


CD =- if(CDI» 0,if( CDI« BC,CDI, 100) ,0) 


ΟΕ - СЕ Вр ВС + СО DF - JCF’ Ср? 


DG = DF Gc - СЕ Dc = CD 8 -0.A 
































BE + De + CD m - (Hb)? + beg 
Се BE ГАС - 
ВЕ + Ос δε] АС; + Dc + CD 
Gc:BE Аа СЕ-АС; 
I 
ВЕ + Dc τ Acs 
- КЕ | 
FH; . | СЕ + СН; 
.DcBE Š Ба 
ВЕ + Dc δει e 
2 2 | Hb; sp 1 1 Ас; 
Ge-BE |? | ревв 
BE + Dc] \BE+Dc/ | (ca, - (bes) 
210 asin PE 
ZKCD - 
200 de 
AC 5 
δ Hb 60 
— 190 | Š Hb 
asin| —— 
180 
50 A 
0 20 40 60 0 20 40 60 ZBAI = 
δ deg 
Š 
A-53 ZKCD = 60 ZKCD _ 
CDI-50 ZBAI = 20 ZBAI 


Range: 20 and «100 
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© 
> 
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— d о 
ао < 
< < H - 
Pe А =° 
τν. 4 б 
о 
< = сз 
© ο — 
m 210 
ме З |« «15 
< ες za мас: 227 
| © 
м 5 
< < < 
«T 
ΕΞ 
S 
(9 
Li 
С E 
tay 











Я | 
d. e 
ea . 
ч — 
op Uu 
I - 
б T 
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о eie. 
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г..АС-р AB, = AC- 1 
р 


АС - 10а: 


AB, BC, 


AB, BD, = 


BC, - AC 














© 
> 
< 
> Y) О 
о 5 ο < 
m Q 
< < = " 
NS m o 
Ш > 2 
© < O 
©) 
uM за 
LLI 
m 2 < 2 < 
«τ. ..---» Қа а 
ur х? = 
< < < 





-3.126-10 !Š 





-5.083-10 13 





1 















































> (AM АС} -AK 
d 


> (AM АС?) АВ, 
d 
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"ΠΡ The ray that performs the cube root 


abstraction must pass through the window 



































0 OJ, take a look at it. 
s РАНО 
AF = 10 6-0.1 AB, = — 
ΠΣ LA K 0 0.. 1000 5522 
L 
N O BD; 
EN BD; = AD; - АВ, CD; = — 












































АС; = АБ; - CD; CF, = AF - АС, 
Ü 
CL; = ЈАС СЕ 
E - 7 B A Απ (acy) + (CL)? АВ; = AL; 
АН; - AL; AG; - АҚ; 
Ü 
BN CG; = lac, - (АСЫ) 
JNE И K 
DH, - (Ань)? - (ADs) 
Ü 
AD, АС; 























Е Е DC B A 20, = EO, - E, 
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ОВ;-АЕ 
J МА K QR, - ЈАО FQ; ES; =——— 
б [AQ FQ; δ АО; 
Ü OS; - EO, - ES; 
rO B A 

4 

3 
Jos 
OS; » 
κ 
ΠΠ 

‘о 1 2 3 4 5 6 1 ° 2 А 
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12 02 93.MCD [РОК Roots апа Powers 


D 


29:92 


Pyramid of Ratio Series V) 


Is the progression noticed in 11 


a continuous phenomenon? 


0 
№ 
Mk) 





AO; = AG; 
































‘= AE, 

















is 








АВ, 





АС, 











AD, 











АЕ, 
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AG GH; 
GP. AC; 


АС, 


АН - AG; СР, 
CK; I 


GH, і 
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ол 





12 04 B3.MCD gj Exponential Ratio. 


АВ =10 А=5 ὃ -2.Δἑ1 AB, = 55 


Aj, = /ΑΒΞΑΒ ЈА; = AR - AJ; 


JW, = АВ, AW, = (А (мы) 











ж 
x= 


іл 








^ I think that one is in the position that they are 


in when dividing an angle, twice never gets to 
thrice, at least that is what | decided some 
time ago. Let me double check anyway. An 
obvious pattern should emerge. 





АТ = АА AN, = AW, AF, : 
δ δ δ AW 


NR, = AR- АМ; МХ, = АМ: МВ, 





AX, - | (ANS? “(му 











ж 
k= 
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There are five found cubics between the 


givens. 
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55, = /АР„ АЙ, 


AN; AP; 
АО; 


А; АМ; 


АН-АМ; 52; 
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D BUA 
J H 
[7 
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12 06 93 
Alternate methods; Square Root . 


Demonstrate that the square root of two 
segments can never be more than one half of the 
difference between them 


Let AB and AC be the two segments and BC the 
difference between them. 


ВС - 108 - 1.100 ΒΕ. = 


АВ; = ὃ АҒ; = ΑΒ. + ВЕ FG = ВЕ 





EG" 
DF, ----- FJ- BF AD; = AF; - ОБ, 
АҒ; 
DG, - AD&DF, ЕН - BF 
AD; EH 
AE, - AC; - АВ; + BC 
DG, 


У! (Root; : АЕ;) -0 


6 


Since AG can never exceed ΑΕ, the result is 
obvious. 


Page 1 


Loging the constant relationship K 
and J on the cubic. 





























H б Γ D C B 
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Gruntwork 4 on the Delian Solution 


ВН = 10 6 - 1..1000 ABs - 0 


АН; = ВН + АВ; AF; = |АВ-АН; 


AG; = АН) АВ; | 


L AD 
Аа; = Mu Be - БН Κας = Λας 
9$ 2 2 

Ke = Be eg = Ке af; = Ка; 

H B D cB a Aes = АВ; + Ве ае; = Ае; - Аа; 

2 af, ? bc 
се; = 28. abs = ° ас; = ае; - се; bes = ас; - abs СЫ; = 2% 
2 
aes aes 


2 2 
Cas = abs + Cbs АС; = Аа; + Cas Ces = aes - Са; CK; = |Ke*- (Ces) 
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BD; = АБ; - АВ; 























Is J on BJ colinear with АМ? 











GL CK GM BJ 
б 6 13 ó Š 12 
> ——° ee | =235:10 У к жан 28408350 
А АС; AC; | АС; АВ; 
1°10 14 
GM; в; 
AG. АБУ” 
б б 
0 
0 200 400 600 800 1000 
5 
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А few years back I seen a relationship that I had promised 
myself to take a closer look at one day; BJ = CK = HM. 














M 
K 
e n DG -10 DF- "P д 1000 
- 8 - 0..Δ ЕЁ, = ΡΕδ АВ; - ЕБ; 
А 
б F В 
ВЕ - ΡΕ ΑΕ - DF DE, - DF ` ЕБ; 
| FG - DF EG, - FG + EF; 
B Α 
EJ; S DE; EG; А1; i AE + EJ; 














BJ, = ΠΠ + (А)! 








GJ; = lee? + (ну ІМ; - (6%) си 























2 Н 
б F 0 
-15 
> (нм, - BJs) 2 1776-10 
б C à A 
sg З 





100 200 300 400 500 600 700 800 900 1000 
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12 07. B3Exploring the ratio of 





































































































squares. 
5 
і A. BF = 1000 А-400 8-1.A АВ, - 64107 
АБ; = AB; ВЕ AD, - |АВ-АБ; 
1 1 
0 К 213 А 3 
| \ АБ; = АВ, (АЕ, | АС; = | (ABs) АВ 
) EF, = АБ, - ΑΕ. DF; з АЕ, - АР, 
2 
H CF, = AF; - АС, EKO, - (ΕΕΣ) 
2 2 
b DIN; = (ОР) СНМ; = (СЕ;) 
B 
C Α 
О К 
y ) 
J 
δ Η 
AB, 21410) АВ,. 5001 AB... =10 L Е 
17 237-7 100 - 
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The structure in red appears to be a 
constant. 


BH - 5000 8 - S.F АВ; - 85.198 


BG - ps АН; = BH + АВ; 
2 


AC; = | (АВ) АН 


š = | AB,-(AH,)? |" 


AF; - АС; 
Als ^^ BCs = АС; АВ; 


AD; = JAB; AH; ВЕ; = АЕ; - АВ; 


СО; = — 
ЕН; ВС; 


ВО; = ВС; + CO; 


GO; - BG- BO, GL - BG 





ГО; = СЕ - (G05)? 


АО; - АВ; + ВО; 
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NP; = АЈ, ΑΝ; = [Αιρ + ІІ) 




















ΕΡΠΟ МВ А ° 





` Κ АЕ, 
AM; ---” MK; = АМ GK - BG 
2 
Ν 


С [Xy AG, - AB; + BG 























(MK; 
GM, = AG; - АМ; Ма, = 
GM, 
cb, (GË) Ga, - GM, - Ма; 
GM; 
abs 
G abs ів Gb; - Gas Оа; es 











E AN ам» A 
GQ, = Ga, + Qa; AQ, = Аб, - GQ, 


Κος = (ок? x (605) 
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(АВ; "АН. = 4886-10" 














) 
J АВ (ABS) = 7822-10; 
АНЬ = 1.417-10 


АВЕ (АН)? = 423-10? 


LO, = 424.30457 
































ВО; = 36.27 
BO, = 109.49532 


АВ; = 3.125 


AB, = 16.807 


КО; = 36.53305 


LO, = 731.77 КО; = 111.891 
—— - —— | = 8.477:10 
АО; АО, 
δ 
5-50 Е-70 
4°10 12 
"12 
2°10 
10; | Κος 
AO, AQ, 
-210 12 
30 40 50 60 70 80 90 100 110 
во; 
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The Square Root 


It may be noticed that I use the adjacent figure in my work for 
doing square roots. I believe that it is the primary figure for 























doing square roots. Given segment AE and segment BD, 
segment FG is their square root. It has a major advantage of 
being able to square larger figures on paper, not to mention 
makes something of the development of exponential series. 


AE - 100 6 - 1.. AE BD; = Ó 


AE ВБ; 


АС ‘= EN BC; оо АВ; (= AC = ВС; 


























FG; - 2-|(GH,)? - (CH 





ROOT, - FG; ο 


0 20 40 60 80 100 
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Completely generalize the square root 
H figure. 








AF = 7 DF - АЁ ap - AF- DF 
BR 
8 - 1.LBR DE; = 2.9 
LBR 











AEs 
АВ; i= m BD; ‘= AD = АВ; 








ВН; = АВ; СН; - >| (BH; - (вр)? 





Set AF to unity so that it may be eliminated. 
Setting BR to 2 will yeild the familiar square 
root. BR may even take fractional values. 


: BR-BASE RATIO, 
Plug in values here. — ; BR-LITTLE BASE RATIO 


BR-3 LBR=5 


(2:BR) - 2 
BR 


= 1.333 








The equation below 
simplifies to the next. 





П 
A [ll G-BR) - 2| др 














BR - (BR 25104288) - 2 
BR-LBR BR BR-|LBR 





BR - (BR - 
BR-LBR 


2) δ.ΑΕ 
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АВ = 10 A=5 B-2.Ae 1 AB, = 58 


АЈ, JAByAR JR, - AR - AJ 
_ JW; = ЈАЈУЈА AW, - (aa)? + (мы) 


АВ 








Š 
The figure presents me with a 
progression. What is it's formula? It 
turns out not only that | can do 
square roots, but any two-prime 
root. It took me 48 pages of sieve 


work to realize what | was looking 


Euclidean Exponential Series 











л 
— 
> 
е 
о 
n аа де 
το 


АТ = ΑΗ AN; = AW, ΑΓ 


Т МА; = AR - АМ; МХ, = АМ МА; 








АХ, = (ау + (м)! 




















What | find interesting, foremost, is the implication for number theory-- We learn 
exponential notation prior to any naturally occurring exponential examples- Here 
is one example. The figure removes the conception that exponentiation is purely 
a notational device and raises it's rank to that of a realistic abstraction. 
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Values found by the investigator of 
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г [CO по [LO [LO 
ч | |с CO [о [LO 
cO [о | co 


Resultant Equation 





depending on 
direction of 
transcription. 


110 [92 14. |" X (LO [xt |5 | οὐ у | со еі [N | сі 
«б [io Jio |S 


1 
1 


А8.ВОМ - δν 
(aPN - 5, Bš)” 


tis со |< 


( 


= |= |с c | st [cN 


| [eo |6 б ) «Р | [© у [xt | со [N | сі 























οὐ |== [= [о [© - [10 dbi у [st [od je | сі 
NIO cO |— 























со 
|| {т Жайыл ша 1 [о |с со ! N 
со |СОЦГ-ДГ-|г- ююз cO | « ΙΟ | со | CN CN [CN 
со [10 |< O> |O» |< | | CO 











j [o9 |= [= |N ` CO о |+ [+ |+ [eo |со |сі 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 
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Inscribing a Circle 
in a given Triangle. 


Place the length for the sides of the 
triangle at the end of the document. 












































С 
Side 1 Side 2 
AB = |Side 2 | AC = | Side 3 
Side 3 Side 1 
Side 3 
З ^ ВС = |Side_l | 6 - 0.2 
Side 2 
Is This А Triangle = (AB, + AC,>BC, )-(AB, + ВС,-АС,) (АС, + ВС,-АВ,) AQ; = АС; 
BR, - BC, AN, (00). 
R 5 O 778 АВ; 
2 
p dn πρ... 88) αρ. АВ, ΒΡ 
ó Š δ "δ 
АВ; 
ΝΡ. 
NP; = AP;- АМ МО; = —^ 
| АО = ΑΝ + NO BO, = AB; - АО; 
А 5 Ῥ Β 2 2 
COs - (всі) - (BOs) 
BS; = BC, SO, = BS; - ВО, 
2 2 (55 
С5; - |(so,) + (СО) 505 = = 
: 2 2 
BU; = |(BS,)? - (50) 
2 
A STO B SU 
ST; = (8%) TU, = [Sus - (ST 
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C 
CW; = (мод) - (C05) 
d i CW, 
un d š 
A TO V W BAX, = Там) пух, 
2 
| "M 
δ 
УХ, - С с (WV)? 
A T V в WW = С - (ух) 
BU; VX; 2 2 
АУ; = AW; - WV, ВУ; = АВ; - АУ; ХҮ; = E VY; = [хз = (УХ, 
5 
x AY; = AV; VY; 
Πα: "T АУ--АВ; | АХ-Ар; 
А А 
Й ть 
Α T DV В 
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Plug Side Values Іп Here Side 1-20 Side 2-26 Side 3-21 


АВТ = (20 26 21) Is This А Triangle =1 Given 3 lengths, no matter what order they are entered, 
DE should remain a constant. 





Side 2 Side 3 
51 = AB S5- АС 5 з = BC 
Radius 
You will note that the formula derived from the 
Sid process is more consistent with imaginaries. 
ide 1 





-S S δα δι -S 54:15 52-5 
| 9%” x 15 25 x ls 25 3s 


2.5 5 5 
Bu 2773; 








Radius; = 


6.147 6.147 
Radius = | 6.147 DE =| 6.147 
6.147 6.147 
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The Cradle 04 21 B4.MCD 


Is EL and EK always collinear? 
1-210 6-1.1 ЕБ, = 871058 


FJ - 10 EJ; = FJ + ЕЕ; 


ЕН; = Ες EJ; ЕН; = ЕН; - ЕБ; 


EG, - | (БЕ, )2-ЕЈ, |” FG; = EG; - EF, 


Els = | (ΕΠΣ) Ες |” Εἰς = El; - БЕ; 


Basically it is demonstrated that the two triangles 
EKM and ELN are proportional, which is 
sufficient. 


Us = ΕΙ - ВІ, 
НІ; = ΕΙ - ЕН; 
ΕΗΞΕΙ 
FN, - ---ᾱ-..... EN, = FN, + EF 
δ 5 5 5 
(ЕҢ; + 5) 
FG; FJ 
FM EM, - FM, + EF, 


Š (FG, + HX) 
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JN; = FJ ЕМ ІР; - 15; 








ВГІР; 











H (ү ВЈ - FJ BP, - —° 
Us 


JP; = BP; - ВЈ LN; = ТР; 


KO; - ЕМ; AF = FJ 

















ῃ С 
АО; = —— ҒО; Е АО; - АЕ 
LNs КМ; 
KM, = ЕО; У! Ν.Ε 
Α EN, ЕМ, 














They аге two lines with identical slopes, terminating at the same point. 


20 40 60 80 100 
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HR; 
LV. s RATIO; = no GI; = ЕБ = ЕС; 
po ᾽ 

GI; 

| NAA D F E RATIO2, А. 
Н5; 

і C 
Α 























нк; 5 
I 
9 | 
5 4 
— | 
м. Р 
πο [ΠΠ ІШ б ІШ | 

2 
>. III | | ШІП | 
5_ δ Br 

| ий” 

е | | || Ш ή | | 
== | Vi 

| | Ñ 


04_21_B4.MCD 


LN;-EH; 
HR, = |FH,-HJ HS; = — —— 
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Tangents and Similarity Points 04 26 94.MCD 
O and P are points of origin for the ratio of the two circles 
that can also have a tangent ray to both circles. Develop 
formulas that would locate the particular points given using 
N / -— Ü just the radius of the two circles and the difference between 
them. 


O and P are called the similarity points (sp) of the two 
circles. O is the external similarity point and P 15 the internal 


similarity point. 
D 
2 I will work with point O first. 
C 











Given R, - large radius 
Ες = small radius 


Π D = difference between origins. 
"bw | о Вила Есі Des 


А ГЕ; АС - Кү BD- Rg AB-D 
If the difference between the circles is less than B-R,, than one 
C 











of course has an imaginary situation for the external similarity 
point, R, + R, for the internal. At R,-R, the smaller is in the 
larger and they touch at one point, R + R, they are external to 
one another and touching. 




















Ж B ΡΕ - АВ AE -BD CE - AC - AE 
\ | 0 DE-AC 
AO = AO = 10.667 
πο NB Z CE 


EOR, "External similarity point Origin to center of Radius Large' 


- 


1 


DRI 
ЕОК ү, з if КГ Ες. К>Кү,0, 











КІ Ко 
ΕΟΝ L = 10.667 
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о 














What is the length of line (OG) tangent to both 
circles? 


AG = AC СО -= JAO? - AG? 


GO = 9.888 


And what is the formula? 
EOT,, " External similarity point Origin to Tangent 
(Large Radius)" 





Ji «Rog ον 
Rp-Rg 





ЕОТІр = Кү: 


EOT LR = 9.888 


What is the length of the line tangent to the least circle (HO)? 


BH - BD BO - AO - AB BO = 2.667 


HO = ВО? - BH? 
HO z2472 


And what is the formula? 


EOT,, " External similarity point Origin to Tangent 
(Small Radius)" 





F(RL-Rs+D)(Rr -Rg- D) 
κι ὃς 





ΕΟΤ sp - R ç: 


EOT SR 72472 
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Lastly what is the length of line from tangent to tangent of these 
circles? 


СН = EOT, g ` ВОТ ср 


GH Ξ 7416 


And what is the formula? 
ETT "Tangent to Tangent" 





ETT = | (Ry -Rg +0) (Rr -Rg - D) 


ЕТТ = 7416 


I will now turn my attention to the point P, the internal 
similarity point. 


Pu τος АР =6.4 
AC + BD 


ТОК, "Internal similarity point to center of Radius Large" 


BP = ΑΒ - AP ВР -1.6 
ТОК, "Internal similarity point to center of Radius Small" 
R 


ТОК ç = p . ТОК ς = 1.6 
ΚΙ +Rç 
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ep 








ΑΙ = AC ВК -BD JP - JAP? А]? 


JP - 4.996 


IOT,, "Internal similarity point Origin to Tangent (Large Radius)" 





| (Вр *Rg-D)(Rp*Rg +D) 
(Rp *Rs) 





IOT rR = Вт. 


IOT LR= 4.996 


КР - JBP? - ВК? KP = 1.249 


" 


IOT,, "Internal similarity point Origin to Tangent (Small Radius) 





(Rr +Вз - 0) (ку *Rg +D) 
ΚΙ: К 





IOTsg -Rg 


ТОТ ср = 1249 


JK = JP- KP JK =6.245 


ITT "Internal similarity point Tangent to Tangent" 





ITT - (ку +85 -D)(Rp-*Rgs-D) 


ITT = 6245 
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The Chordal or Power Line of two Circles 04 27 94ΜΟΡ 

















> 
e 


Ж 





UC) 











-- 


The solution for finding the chordal as outlined in 
100 Great Problems of Elementary Mathematics 
Their History and Solution by Heinrich Dórrie did 
not lend itself to this kind of process, so I took a 
couple of minuets (Bach) and developed my own 
method. 

The figure I work with is a transformation of the one 
on the left. 


Given two circles find their chordal or power line 
given just their radius and difference between their 
centers, and reduce the tautological chains to formulas. 


АН =R] GJ-R5 AG. D 


AH κο. GP 


АВ - Е 
АС АС 


ВЕ - AG - АВ - FG BD. T 


AD = АВ + BD DF = BD 
DG = ΡΕ: FG 
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CR "Center to Radius" 


(Ry - R 2 + 2?) 








CR ү = CR | =4.5 AD = 4.5 
2 р 
2 2 2 
i (R5 - R] + D?) 
СК 2 = A = CR 2 23.5 DG =-3.5 


Locate length К here DK = з 














AK = рк? + Ар? GK = ОК” + DG? 
H HK = Ακ’ - АН? ЈК = JGK? - GJ? 
НК = 6.021 
А б 
Ε J : Б 


LP "Length of Power line" 


LP - DK 


LT "Length of radial Tangent" LP is the variable chosen for circle center on the power line. 





рар +R] - 26 ур? -RR + D! 2D R +R). 
2 D 


LT = 





LT =6.021 JK = 6.021 


The process does not seem to recognize any special cases. 
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Power Point 


Given three circles find their power point and if it 
is at all possible, cut all three perpendicularly. 
Demonstrate the formula for the Power Point and 


the Length of the resultant Tangent. 


The distance between each set of circles is given 
as Di, D>, and Оз. Naturally they must form a 


triangle. 








ΓΤ 








Δ-ι Д "15 Фіз a Triangle? 


AE-D, AH-D5 ЕН -р; 


AF-R, НК-В) EG- Rj 


Af - AF Hk = HK Eg = EG 





2 2 
AB - АР DE = EG 
AE AE 
2 2 
ipi. μπε 
AH AH 
2 2 
η НЕ. Eg 
EH EH 
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В BD - AE - AB - DE вх - 20 
bJ - AH - Ab- HJ by = = 
A B X D [Е di 
dj - EH - Ed - Hj daz - 9 
D d 2 
g 
AX = АВ + BX АХ = 1.125 
f ` / AY - Ab + bY 
1] /] 
EZ = Ed + dZ EZ=4 
H k 
K 


Ah - AH Ei EH 


2 22 
_ Аһ En - ΕΙ 
ΑΕ ΑΕ 





An = ΑΕ - En mn - Am - An 


mn 
nx x3 Ах = An + nx 


Hx = JAH? - Ax? 
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PP "Power Point" 





рр - 1. 














WX = 
Ax 
νυ. Нх-АҮ 
Ах 
Αν. АН-АҮ 
Ах 


VX = АУ - AX 


AY-VX 
VY 


OX - 


2 2 2 2 2 2 2 2 2 2 4 2 2 
+R3°-D | R34D 3 + R4^D > 


WX =0.462 





РР =5.157 





D ШЕР 10 > + D г - 2D j D 3 oh D 3" - 2D 2D 3. + р“ |) 
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ЕХ = АЕ - АХ 





ΑΟ = JAX? + ОХ? EO - JEX? + OX? 


AP - AF EP - EG 

Т 2 a 2 
ОР A = 4AO" - AP OP g - EO? - ЕР? 
ОР A = 4.342 ОР Е = 4.342 


LT "Length of Tangent" 





-R4*D4 -R4 R3 D1 -R1 D3 D UR D37 - DI 4 D» .. 
ἘΚ} R4 D3 -R3 R1 D3 -R32 R3 D3 R *R D. ... 

+R3 D1 Ρο -R3 ро -R3 D7 +D R] Ro +D Ῥ2Κ2”.. 
ΣΡΙ R3 D3 +D] R R3 R R3 D3 + Ез D3 D рів". 
+-D R7 +R] D3 D +R R3 Dj 





LT -= 








bop 1р y +D Ü - 2D j D 3° +D 3° - 2D 3 р 2’ +D α΄ 


LT = 4.342 
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Division, A? 
04 30 94.MCD 


One does not work with geometry often, so it may be that 
one does not keep basics in mind when trying to work a 
figure. This little paper is about a basic move. I bring this 
to light, as I have seen a ratio often given as division. In 
geometry, so far as I know, one cannot divide a line by a 
line, but can form a series of the nature AN: BNasa 
linear figure. Given A and B one can raise them to any 
whole power simultaneously with a couple of simple 
moves based on the figure immediately below. See work 
done in 1995. 


Divide AC? by AB. 
Process Summary 


I have noticed that my solutions depend upon this basic 
move. 








B 


In some works I have represent it simply as the figure on the 
left. One may realize that in my Pythagorean Completion I 
used the circular form and it is often expressed as a pole and 
polar arrangement. A terminology that does not seem fit for the 
processes that they represent, physical and not mathematical. 
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С The jargon is that В is called a Pole and D is оп a polar, a 
segment of which is DE. But it can easily be seen that the 
figure is a transformation. It is another way of dividing AC 
by AB. The figure now raises a question for me. I had 
thought that I answered it previously, but I cannot find it in 
my files. Is BE always collinear with BG? This paper is 
helping me mediate on poles and polars, which names do 
В not help me understand the true ratio involved. 
Mathematicians seem to like a proliferation of names. And, 
god forbid, B and D are called conjugate in respect to each 
other. I have a hard enough time remembering my own name, 
that is why I keep my id. (in the Freudian sense) close at 
hand. 














АС - 5 б - 1..1000 ВС; = Ó 


CF = ZAC AG = AC ВЕ, = CF + ВС; 

















G 
F BH; = ВЕ; ВС; GH = AC 
2 2 
BG; - |вн,) - GH^ АЕ - AC 
F 2 
AE 
E B AD, = —— 
2 2 
ВЕ, - {ΠΝ - АЕ? ВР, = АВ, Ар; 











0 500 1000 
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Two Circles and a 
Parallel 


What I would like to do is to is drop in a circle that 
is tangent to the given two circles that are already 
tangent and tangent to the line from the similarity 
point and also have this circle tangent to the parallel 
of the similarity line that lies tangent to the first 
circle. The formula derived for my process tells me 
that I will do it the hard way. It willpredict an 

easier method. 


Process Summary 


R 3? 


Given the radius of the two circles, what 
is the radius of the third? Attempt to 
develop a formula for the resultant radius. 
And also, of the power line between 
parallels, what is the ratio of AC:BC in 
terms of the given radius’ ? 
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Find the Similarity Point. 


AB = R | CF = К) ВС - CF 
CB - СЕ AC - AB « BC 
РО = AC AR = AB 


СО - СЕ АР = CQ 


ΡΕ - AR - ΑΡ 
до. ОА 
ΡΕ 


Find the segment of the power line (HN) 
between parallels. 


AG = АВ GO - АО? АС? 

















BO - AO - AB 

вно AGBO ву. ВНАВ 
GO BC 

но - АО’ВН со во BC 
АС 

jo СОСО HN - BH -+ BN 
AO 

Find JN 

H- HO б KH. AEM 

AO 


KN - HN - KH 


Page 2 3/23/96 


KJ - JHJ’? кн? 


JN - JKN? + Find MS 








gp. КВУ ορ. np. pc 
KN 

cg. КМСЮ су. вс 
JN 


EJ = JCJ? - (S> 2-Е] 





№ = JN- JS CS = BC 





_ CS:NS 
JS 


ΜΒ 








Plug Values іп Неге 





В 1-8 К2-6 


There was too much work here for the symbolic processor to reduce all the equations to one, easily. It took 
me three days to nurse the processor through it, and this is a short work. The formula does not have the 
"sour" spot. (Place both R, and R, to the same value to see it.) When R, is 1/4 of R, there are six tangents. 


2 
κι 





R 3: R 3 72.667 MS = 2.667 


4:9 


The formula tells me at least two things, 1) There is a second method to solve the problem, 2) the process is 
a rather baroque method of dividing a square. 


HN R| +R. HN R| +R. 
— =1.75 — P= 1.75 — — = 2,333 — = 2,333 
BN Ry BH R5 


The results for the ratios of the power line segment are very nice also. 
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What is the construction suggested by the 
found formula of 


R 2 
: T 





4: 


АВ -R, ΒΟ-Κ2 





АЕ = 4 BC 

Ар АН” 
АЕ 

AF = АВ + AD 

CG = BC+ AD 





R 3 = 2.667 AD = 2.667 


For those who may become confused as to the 
dashed lines, the segment AD is added to the 
radius of the both circles their intersection is 
the center of the circle sought. 
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Two Circles, given a tangent on one. 





522 Given two circles and a point that is on the 

circumference of one, find a circle tangent to the 
circle at that point and also tangent to the other circle. 
The convention for this point will be "from the power 
line". 


Process Summary 


⁄ ` 
ο 
SÑ Cre 











ΟΙ 


Find the power line. 














АВ = В] CD = к) AD =D 
: 2 
ΝᾺ Η АС ΑΒ DH=CD ABIT 
P d s DH? 
DF-——  . EF-AD- AE- DF 
Ж, i М 


ЕР - — АР: AE + EP DP = DF + EP 


BP - AP- AB 
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Hj - AD Aj - DH 


Hj:AG 
Gj = AG - DH Α]------ 


























2 
GJ = AT. АС? ды 
AJ 
j рн? 
Ga = JAG“ - Aa Db = —— 
Ив J DJ 
I і νυ Hb = рн? - рь? 
H 
E Ва = AB- Αα 
Pb = DP + Db 


Р = |if(P<2-AB ,P,0)| 


Bd =P 
AK = AB ad - Ba - Bd 


N 
Ad = AB - Bd Kd = JAK? - Аа? 
Я ad-Kd 
K de - Pe = BP + Bd + de 
R j Kd + Ga 
е 
ΑἸ d/B P ( NSND Kd-Pe 
S NP HS = Pb PS - Hb 
e 


_ Н$-МР 
NS 

















NS - NP + PS Pg: 
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Dg = DP - Pg bg := Dg + Db 


Hg = bg” + Hb? 


To save clutter, see 07. 18 93.MCD Mod C. 





DE Mes 1 DH? 
2 Hg 2 © 2 Hg 


- gk? Hk = DH? - рк 


Rg = Hk - gk 


gk: 


Dk = (ре? 











Df-Kd 
dm = Am = Ad + dm 
Rf 
Kd: AD АК.МТ 
МТ := АМ = 
Ат ка 


КМ = AM - АК 


R 3 = КМ Р=19 


Plug Values in Here. Results is in В. 


Кіз 


10 8259 Dz16 Р-19 К 3 - 14.836 
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Let us say that instead of choosing a point of tangency 
upon one of the circles, I wish to place a given circle 
tangent to both. Derive the name of the length of the 
power line indicated and find th points of tangency. 


Work in progress. 
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Given that CP = CO what is the relationship 
c between AE and CF? 


In order to derive a resonable answer, I have 
0 constrained the figure to a maximum of 180°. 
You will recall that the figure is capable of 
D 270°. 




















Е Р 
Е ОР; = 2:FP; GO; = — —— СО = СР 
Е 








CG; = (со? - (G05)? АС, = 26065 








АР; = АС; + СР АЕ ---- 
СР 


СЕ is adjusted through D and cannot be less than 1 for the ratio to hold. This constrains the 
answer to between 0° and 180°. 


CP-10 6=1..100 3-СЕ- -4 с? - AE=0 
CP? 


The resultant equation seems to support my earlier statement that the same tool used on the cube 
root figure could also be used on the trisector. To eliminate the radius, simply set it equal to 1. 
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What is the relationship of DE to BC?D = 4 





AB -99 BC = АВ ВС - АВ 
AC - АВ + BC АЕ = Bere FJ - AB 
AJ 


AJ - АЕ- FJ pec BJ - AB 


BH - „ВЈ? НГ FH - HJ + FJ 
BF - ΒΗ’ + ЕН? BD - AB DF - ΒΕ: BD 


























ЕЕ . ΗΑΕ pg. pp EF рв = 138.133 
BF 
ον κ ucl ag hee BO) l iu дв; ΒΡΩ = 138.133 
В і BC š (AB + BC) 
ВС: |AB? + ΑΒ’. 
BC 





3 


-|2-ВС + AB-BC ` „всі + АВ-.2-ВС + в. 


вс 





-1 
"АВ: Ξ 138.133 


2 
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Given the radius of three tangent circles, 
what is the length of the sides of the triangle 
that contains them? 


Кізі К2-2 Кз = 3 


АЕ- Ку AD-R, АЕ- Кү 
AN =R] 

ΒΡ -Κ2 ВН - Кә BJ- R5 
BE - R5 ΑΒ - AD + BD 


CE-R4 CF- R4 CK- R4 





CM - R4 ВС - ВЕ + CE 


АС = AF + CF 
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The smaller circle is tangent to the diameter of the 


larger and also tangent to circumference of the larger. 


Given the point of tangency on the diameter, what is 
the radius that will make it tangent to the 
circumference? 


Given a point on the diameter, what is the radius 
of the inner tangent circle? 


AB - 100 АС - АЯ СВ - AC 
А:-100 6=1..A Ср 5 
А 





СН = АС DH; = (су + CH? 








2 
Has = СН ЕН, = 2:Has HJ = АС 
DH; 
CD; ВНУ | 2 2 


СЫ; = Hb- CH CJ = CH + HJ 





Jbs = CJ + Cb; СЕ; = 


СРЕ 
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aA 
A (| D//FM B 
d 
0 
κ 
H 
1 
ГО 
А C} | D//FM B 
d 
0 
Н 
1 








Does CG + GK = АС ? 





CG; - lp, -(рс,/” ақ; = DG; 


ск, = CG; + GK; У (АС - CK) 259010 З 
6 


ΤΙ 
20 40 60 80 100 


Does Cb = KM? 


KM; = ———— > (км, - Cbg) 2-352410 7 
σα 
δ 
6 
1-10 З 
км, сь, ο 
ENTE 
20 40 60 80 100 
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ΟῚ 








‘a 
A CIL | D//FM B 
d 
Ü 
H 
J 
D/IFM B 
d 
Ü 








What 1s the formula for DG when given 
CD? 





- DG; 22017210 ? 





4: AB 
2:10 14 
АВ? - «(ср 
- DG 0 
4:ΑΒ 6 | 
-2-10 18 
10 20 30 40 50 
D 
“Ds 


Given the point on the radius, find DG. 


AB-4 AC = Ан CB - АС CM, - CP. 
^ 


АМ; = AC СМ; ВМ, = CB - СМ; 


СН = AC HJ = АС CJ CH + HJ 


10; = CJ + Cb; Hb, = CH + СЬ, 
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Ebs-CH Ebs:CJ 
Eb; = CMs CDs; = CES = 





























δ үле 
Hb Jb 
А c| [О/ЕМ B 5 і 
(Ες 
8 DF; = CF;- CD; DG; = 
CF 
E 6 
Does СК - CB? Make sure there is no typo. 
2 2 GK, - DG 
B CG, - (с) + (DG,) Š Š 
CK, = CG; + GK, У (Св CK,) = 3331-10 "° 
: Š 
1-10 5 
τ) ШЕП | 
20 40 60 80 100 


Š 


What is the formula for DG, given CM, the perpendicular to the point on the circumference? 





AB- AB + СМ AB 2 2-СМ; 








- DG; zd 740-10 7 
ὃ >. АВ F JAB + СМ; АВ . См, 





АВ. AB + »CMy АВ 2 СМ; 
-ΡΟ. 0 


П 
>| АВ + АВ + »CMy АВ - 2CM; 2 | 
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HM:HK is not a 1:1 ratio, but what does the 
graph of the ratio look like? 


BF = 3 А = 500 ὃ -1Ι..Δ 


АВ; - 81912 АБ; = AB, + BF 
1 


AD; = (АВ, АВ; 
AE, = (AFjJ-ABs | ВЕ; = AE; - АВ; 


EF; = BF- ВЕ; EJ; = |ВЕ-ЕЕ; 


1 


2 3 
АС, = | (ABs) AF BC, - AC; - АВ; 
CF, = ВЕ - BC, CG, = |ВС, СЕ, 


DF, = АЕ; - AD, DK, = 
Š Š Š EF; 


6 
BD; = AD; АВ; DH; = |Вр- DF; 


0.6 
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ВЕ 


Е. ВР = ВЕ FP РК = 


ЕВ - ЕР? + PR? ΕΝ - ЕВ FO 
EN - JFN? ЕО? ВО = FO 





ВР-ЕР 


ВЕ 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- 5 DO, - BO - BD, NS, - DO, MN ΕΒ 
6 6 6 6 
5 
2 2 
Ν MS, - ΜΝ - (№5) DS - EN 
3 
Sampling distribution 25 - 
1.5 | | к 
I E" 
ч І I 
| DH. 2|- М a 
/ 
DH, / 29 E 
+ 1 s 0 ` 
0 = N 
DH | 
нк - 0 Е \ 

б нк \ 
HM 226 \ 

Š = \ 
aa Us DM \ 
1 3 ô 1 I " 
m \ 

\ 
| 
0 0.5 
0 0.375 0.75 1.125 1.5 
ро, 
0 
0 0.375 0.75 1.125 1.5 
ро, 
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H 
07. 26 94.MCD 
A fair pencil construction. 
Ó = 1..100 АВ; - 8108 ВС -2 
В 1 | 
0 B Α _ _ , 
АС; = BC+ АВ; Ар; = АВ; АС; 
DH; = BD;-CDs EF; = BD; 
FD - BC ЕН; = FD + DH; 
ЕС; 2 CDs ЕН; = FD + DH; 
ЕЕ ОН Ες ОН 
Dp Е 
ЕН; ЕН; 
т Ç - BI; = BD; z DI; 
ВЈ; = BD; + DJ; CG - BC 
CJ; = BC - BJ; BE - BC 
| 
B A CG DJs BDs:LNs 
LN; т DL; Е 
ο + BD; BE 
BE DI; CDs KM; 
KM; = DK; Ξ 
С; + BI; CG 





DR, - КМ; LQ; - КМ; КО; - LN; ` LQ; 


KL; Е DL; + DK; MQ; = KL; 


MR, - DK RS, - 
6 6 6 мо; 





DS; = DR; + RSs 
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Ср,-р5 BD,-DS 
να Лена о, о -- 
5 Τ σα ВЕ 
2 2 
AW; = AD; - DW, AS; = |585) + (АБ, 
DWV B А AS. AD; AD; AU; 
AU; = —— AX, = — ——— 
АМ; А5; 
АҮ; = Ар; + РУ; ATs = — —— 
AD,-AT DS eC. 
BW SL m au uc s 
А5; Ар; 
DS.-AX 
UX, - gi NM 
Ар; 
Ε Е 
Т = а 
D v В А ° CG«Cd ё BE: Acs 
Ab, + Aa 
2 
1 1 
2 3 213 
| (ABs) ΑΟ |" + | АВ, (AC; | 
Targets -- 
2 
Γ Е 
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0.9 





0.3 


e 


0.2 


0.4 





0.6 
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0.8 
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H 
07 27 BA.MCD 
А fair pencil construction. Taking S as а projecton 

c point for AS, with which to develope the roots. 

Ó = 1..100 АВ; - 8108 ВС -2 
C J | 
D B А AC, = BC+ AB, AD. = |АВ-АС 
ó δ ó δ δ 
рн; = BDs:CDs ЕЕ; = BD; 
FD - BC ЕН; = Ер + DH; 
ЕС; = CD; ЕН; = Ер + рн; 
ЕЕ ЮН FG,:DH 
ВЕ Е 
ЕН; ЕН; 
б Ó — ВІ; - BD; = DI; 
ВЈ; = BD; + DJ; CG = BC 
СІ; = BC - BJ, BE - BC 
| 
B A CG DJ; BDs:LNs 
LN; = DL; : 
С; + BD; BE 
BE DI; CD; KM; 
KM; = рк, - 
CDs + ВІ; σα 





DR, - КМ; LQ; - КМ; NQ, - LN; ` 10; 


KL; Е DL; + DK; MQ; = KL; 
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ς 
Τ CD.:DS BD,-DS 
Dy. μα  pw.u o 
CG BE 
DWV B A B _ 2 2 
AW; = AD; - DW, AS; = ἴδε " (Ары) 
AS,-AD AD,-AU 
AU; = о AX; - DEUM 
AW; А5; 
АҮ; = Ар; + РУ, ATs = — —— 
AD,-AT DS eC 
АУ; = = Va. ТУ; - πως інін: 
А5; Ар; 
DS.-AX 
ime 
F Е 
D V B A ра ОХ, ΤοςΤνς 
Хы = ——— е = 
CG + Са; BE + Acs 
Ab, + Aa 
Ael; - i MMC 
2 
Γ Е 











07 27 B4.MCD Page 2 3/23/96 


















































D 
8 
S 
0 
K 
DJ GM 


























Second fair pencil. 


АС; = АВ: + ВС СС = BC FR = BC 


BE - BC BR - PS CR = BR RI - BR 


2 2 
ΡΕ; = BR - BD; DF; = ЕК + (DR) 


D (ою) R ((ов 2 _ (ра, Y? 
ὃ pg Š = (Dig 


2 2 
la; = (КІ - (Κας DI; = la; - Das 


CD; = BC - BD; 











FR-DI; DR;-DI; 
Юн. 10 во е 
Š ΡΕς Š Š Š ΡΕς 

BQ, - Вр, DQ; HI, - ВО, 
НІ; BE 
ЕН; - ВЕ» BH; BK; = 
ЕН; 
CG-DL; BE-DK; 


NP; = —————_ MO, = ——— 
CL; + BD, Ср; + ВК, 


The sum of NP and MO should be О, ie. parallel to 
BC. 


> (NPs - Μος) -ο 15; = МО; 
5 
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У ΙΤ FR 
2 2 
ў А5; = (ТЕ + (155) 
DJ cb B Α 
Je, з E DJ, Je 
ó BE ó ó 6 
Ac. = АБ; - De, Ud, з — —— 
6 6 6 6 Ас; 
Je. = ———— Ae, = AJ, + Je 
6 σα 6 6 6 
JS.-AD AJ.-Ud 
ρε =o Ae 
Aes JS 5 
6 
ВЬ;-ВЕ 
E Cd, = АС; - Аа; ВУ, = — —— 
ВЕ + Tbs 
са СО 
Υ CW; = —— 
CG + 04; 
АУ; + АУ, = 
1 В A 
2 3 213 
| (ABs) АС; + Ав; (АС) | 
Targets = 3 
E 
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07 30 94.MCD 
Just another fair Pencil Construction for Cube. 


Taking 2/3 of DI provides the points of projection 
for G and H. 


ὃ - 0..800 АВ; = 87-10-19 BC - 2 





B A 
АС; = АВ: + ВС АБ; = АВ-АС; 


BD; = AD; АВ; СО; = BC - BD; 








3 





CH; - BG; DQ; - BG, GQ; - BD, 











ср, ро; 
QR; - GR, = QR; + GQ; 
ПІ; 
QR,:CD DQ,:CP 
CP, - 5225 Р; - λα. 
GR; QR; 




















Вр МР; 
ВЕ = ВС СЕ = ВС PS; = —_— 
ВЕ 
0 М 2 2 й 
АМ; = (АРІ) + (MP3) АЗ; = АР, - PS; 
J АМ-АБ; АР; АМ; 
АҺ; go —— АТ; "E 1-22 
U B A AS; AM; 
МР AN; 
NT; = CT; - AC; - АТ; 
АМ; 
ü б CT; ‘NT; 
ТУ; = АУ; ‘= ATs + ТУ; 
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Š СЕ 
JP.-AD ΜΡ..ΡΚ 
DK, - 5АБ; Κος - 5 РК; 
AJ; ІР; 
вк, КО; 
вк, = BD; - DK; KU, = — ^ ^ 
BE + КО; 


BU; = ВК; - KU; AU; = АВ, + ВО; 


Targets = 


Result; B 




























































































































































































































































































































































































































































































































































































































































































































































































































































































M 
О 
) Р K 
Q б 
E 
1 Г. кеа ы аб 
0.8 
Target. 
Result. 
— 0.6 — 
1 
DI. 
Т 0.4 
0 
0.2 
0 | 


00.050.10.150.20.250.30.350.40.450.50.550.60.650.70.750.80.850.90.95 1 


BD 
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АВ (АС)? | 


3 











| (АВ) AC; з 
2 
AU; + АУ; 
2 


DI represents sample points. 
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| G Trivial method for doing Square Roots. 
If I draw а circle BE, then a line AG, BD is the square root 
of BC x BF. 
E 
H С В 
СЕ - 10008 - 1..1000 BC; - 6 
А 
СЕ - Cr ВЕ; = ВС, + СЕ 
2 
2 2 
ЕС = СЕ ВС; - (ВБ) - ЕС 
2 
ЕН; = Eo GH; = (ЕС? - (ЕН)! 
ВЕ; 
GI; = ЕН; Εἰς = GH; AE - CE 
Al; = АЕ + Els DEs = 
BD; = ВЕ; = DE; ВЕ, = BC; + CF 
2:10 13 
ua BC. BF. 0 
-210 13 
200 400 600 800 1000 
6 
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Trivial method for doing Square Root. 
If I drop in a circle CHE, another ABE, and a right 


triangle, CHE, then AG provides CP which is the 
square root of CD x CF. 


DF = 10 Ó - 1..100 CD; = 6 
DE = = AC = DE CE; = DE+ С; 


ЕН = DE АЕ, = ЈАС? + in 


CH; - - EH? Els 
2 
$ = ЕН? - (Els) CJ; = HI; 





АЈ, = АС+С АН, = Κάι’ + (н)? 


| (ΑΒ) Los ‚ (AEs)? 
2 EH 2 E EH 


HG; ‘= 











2 2 
AG; > Καερ - (EG) 
НІ, ЕС АС..СК 
GK, - 226756 GP, - _ Ó o 
ЕН АС + СК, 





EB. = (ва) + (ОР) 


СР; = СЕ; - ЕР; CF; = CD; + DF 


20 40 60 80 100 
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Given AB ВЕ, divide BE such that BD -- 


РЕ = BE and BD -АВ-ОЕ 


The square in a right triangle on the hypotenuse is equal 
to the square of the remaining two segments (and all 
three squares taken to the point of similarity form a cubic 
relationship). 


АЕ - AB + BE АС - ^Р 


АН - АЕ БІ ΔΕ BH ΑΒ’: АН? 














CG - АС BC - AC AB ΒΕ. АВ: ВС 
ΒΗ 

cp. АНЗВС е. |cG2_ СЕ 

ΒΗ 
BG - BF. FG. pj - 9990 

BH 

GJ - αι ο ΑΙ - AB « BJ 

AB 


EJ: АЕ- АТ СК - E EK = GJ 


GK-EI 
IK 


IK = EL- EK DE = 





BD - BE- DE 


ВЕ - (BD + DE) =0 BD - , AB-DE =0 
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Reducing the previous tautological chain to single 
equations for BD and DE. 


AB-20 BE-12 


чы 





JAB. Аве) + AB-[AB + 4-BE + JAB-BE ... 
+ BE-/AB + 4ВЕ 














BD - 
3-AB + 2:BE + /ΑΒ-/ΑΒ + 4-BE 
BD = 8439 
3 
pp _ AB? + 2:ΑΒ-ΒΕ - ¿à La + 4:BE + 2-BE? 
3-AB + 2:BE + /ΑΒ-/ΑΒ + 4-ВЕ 
DE = 3.561 


ВЕ - (ΒΡ + DE) =0 BD - JAB-DE =o 


Given AB & BE, BE has been divided such that 
BD + DE = ВЕ and BD =,/AB:DE 
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Given AG - АВ = BG and (ΑΒΖ: АС)/3- АВ = BC, find AB, 


AG, and (АВ. АС2)//3, 
For obvious reasons, BG > 3 ВС. 


BG-6 BC-1.9 BN = BG 


ΒΡ. 7 FL - ΒΕ CF - BF - BC 


CN - JBC? + вм? сн - ВССЕ 


CN 


вно BNCE HL- /р2 вн? 


CN 





BC-CL DL - BN-CL 
CN 
GM = DL BD = ВС + CD DG = BG - BD 


CL = CH + HL CDi- 








LM - DG GO - BG MO - GO - GM 


 LM-GO 
MO 





ЕС · CG = BG - BC 


CE = CG - EG CJ «BC. CK =- CE 


IJ -BC JK- CK- CJ IK = (Ш? + ІК? 


BI - BC ABD AG - AB - BG 


AE = АВ + ВС + CE 
АВ = 36.723 АС = 42.723 АЕ =40.621 
1 


(AB.AG2) - AE =0 


Given AG - АВ =BG and (АВ? - AG)!/3 - AB = BC, found 
was AB, AG, and (АВ. AQ2)15, 
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G p 
M 
COIL B ^ 
Ε 
G p 
M 
COIL ^ 
F 
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Given AE - AB - BE and 


1 


(АВ-АЕ?)” - (АВ АВ)” | 


(АВ?.АЕ)°- AF BC, 





2 


find AB. 


BE-70 ВС = 34 ВР BI - BE 


DJ = ВЕ ЕК = BE CD = BD ВС 


CJ ΟΙ + CD? DF =- DPCD 














CJ 
DG - BD FG - JDG? - DF? CF - E 
сб - rG- ce co . ο το 
CJ 
DO = CD CO 
BO - BD- DO GP - BO GO - EE 


BP = GO IP = BI + BP pp, E 


EH = GO HK - ЕК + EH EO - ВЕ BO 
_ GH-EK 
HK 
ВО - BL LR - BL ΟΚ ВЕ 


GH - EO EM: BM - BE - EM 


LM - BM - BL 





LS -LM RS-LS-LR ΑΒ - S 


АЕ = AB + BE 
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АВ = 510.028 AE = 580.028 ВС = 34 


1 1 


(AB-AE))! - (ΔΒ7-ΑΕγ᾽ 


; - (AB-AE)! - AB 234 
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How close is DN/3 to CF/2? Graph it. 
Given Ó = 1..1000 ВН = 1000 


BX - BH HY = BH AB; = 6 


АН; = AB; + ВН АЕ, = /АВ-АН; 


AC; = | (АВ;)-АН; |" 
1 


АЕ; = ГАВ (AH |" 


EH, = BH- BE, ЕО; = ІВЕ-ЕН; 
2 2 
ВО; - (вы) + (ВО) 


НО; = |(EH,) + (E05)? 








5ο... ο δ Ho. = BH. + BO 
Š BX Š Š Š 
ЕР; = — ВР; = ВЕ; + ЕР; 
HQ 
Š 
11 17 94MCD 
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δ᾽ 








0.8 
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Plate 3 
EE В5; 2 ВЕ; + ES; 


8 


Вр; = BR; + ОК 


ВН - BD; DN; = Вр; DH; 


500 1000 


Раде 2 3/23/96 
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Power Line At Square Root. 


ὃ - 1..100 АВ; - 6 BE - 100 ΑΕς = АВ; + BE 


АС; = |АВ-АЕ: BD = == DE = BD DJ = BD 


2 
Ар; = АВ: BD DK; - w. AK; = AD; - DK; 
ВС; = AC; - АВ; JK; = JAKyDK, CD; - BD - ВС; 
JK; СЮ, 
СЕ; - — ВК, - AK,- AB, ЕК, = BE - ВК, 
DK; 
JK; 





ВЕ; - [Bes + (CF5)? 











ВЕ; ВЕ ВЕ-ҒІ; 
BL; ВЕ; 
GI 
δ DF,-GI 
HJ. = — 2 2 ó ó 
Š ο ΡΕ» = (с) " (СБ) ЕН; - EE 
5:10 14 
κ; + FH, + HIS - DJ 0 
-5-10 14 
50 100 
δ 


—— Is Tangent? 
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CD: DH; 
DH; - DF; + FH; DM; = о CE; = DE + Ср; 





δ 
CF; DH; 2 я 
НМ, = ———— HN; = (мм) + (НМ; 
DF; 
1-10 З 
5-10 14 
(см, + нг) - HN, 
mm 0 
-5-10 14 
50 100 
δ 
— Is Tangent? 
ВС; 


СО; - E МО; - CO; - CM; 





HO, - (ымы) n мо) 


50 100 


6 
— Is Tangent? 
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Two prime exponential series 
developed through power line 
progression. 





I will present a series of plates to explain the process. The 
process can be infinitly repeated, supposing you had the tools 
to do it with. 
































[ΕΘΗ 
| ς΄ 
co! 
A It is clear how OA uses the power line XY to provide a 2 


prime exponential series. 











Possible Problem: From a similarity point outside of a 
in circle, place some 2 prine sequence of smaller circles on 
0 the larger circles diameter, all tangent in sequence. 
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AB -1 ВЕ-5 АЕ = АВ + ВЕ 


АС = JAB-: AF BE - = EO = BE 


ВС = АС - AB CF BF - BG 

















СН = JBC-CF EI = CH CE = BE - BC 


HI-EO 
IO 


НІ = CE IO = ЕО + EI DE = 














See 12 26 94.MCD for next equation. 





I ВЕ. [АВ- АВ + ВЕ) 
|. (zAB + BF) 


EG - BE EK - JEG? - СК? 


_ GK-DE 
EK 





GK 


























DL : 











KN-DE 
EK 
ЕЕ = BE FM - ЕЕ + DM + DE 





KN - BE- EK DM - 





_ DM-BF NP - DL-BF 
FM FM 


ВМ. 
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KF-DL 
GK 
BD - BE- DE BQ BD + DQ 





KF = EK + ЕЕ DQ = 


_BD-BF pg _ DLBR 
BQ BD 


ВК: 





























Are RS and NP equal? 





RS - NP =0 








EK-TU 


TU = NP ЕТ = NR - BR - BN 


EN - BE- BN NT- EN- ET 


PS - NR PU- NT EU = JET? + TU? 


Is NT half of NR? AR =; 


NT 












































Does GU = PU? GU = EG - EU 














GU - PU =0 
BT = ВМ + NT ΕΝ = ВЕ - BN FP = NP? + EN? 
ру FP p. PPS ux FP PX 
ΕΝ Εν 
Fw - EVEX gw. ΕΕ. FW AW - АВ + BW 





























Is AW a quarter root of AB, AF? 





1 


(AB-AF))* - AW =0 
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BS - JBR? - RS? ο). ВКР 


BS 
Р5-В2 


52 





BZ = BS - SZ BY = 











AY = АВ + BY 














Is AY a quarter root of AB, AF? 























1 


(AB?-AF)* - AY 20 
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κ 12 26 94.MCD 
Does H and G have a constant relationship? 
H 5 
б = 1.1000 АВ; = 06-10% 
- BF-6 BD BL AF; = АВ, + BF 
D) B А 2 
АС; = ABgj; AF; DJ = Вр DF = BD 
BD 
(AG, 
АБ; = АВ; + BD АК, = 
AD 
6 
2 2 
GK, = |(AG,)? - (Ака) 
KF; = СК, + CD; + DF 
Does FH and FG have identical slopes? 
J | G CF, = CD; + DF 
CH,-KF 
H ско, - Coe ὃ 
СЕ; 
- Therefore G and H are constantly co-linear. 
D) B А 
0.005 
SES -GK. ο 
70.005 
0 100 200 300 400 500 600 700 800 900 1000 
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Thus this file can be redone as: "Given BC = 


Ü ААВ-АҒапа ВЕ, find AB." 


The Formula for СК vs. GK2 demonstrates that the 
symbolic processor cannot always resolve to 
simplest form. GK2 is the processors final attempt. 
An attempt with Mathcad 6 gives the same result. 
































| (A9. тв - (Ag + В. Ag ЈА; В - B-A; 








ακ2. - B GK, - 
і | АВ Ів [Ag ЈА В ы) ° (rA + В) 
(2 δ᾽ ) баласа. 
5109 
GK2.-GK, ο А 
5:109 
0 100 200 300 400 500 600 700 800 900 1000 
δ 
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— 1 
ее” 








One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1995 































































































ΜΑ 
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Alternate method 
for Quad Roots 


ὃ - 1..100 АВ; 29 BG = 10 АС; = АВ; + BG 


DG; = ВС - BD; DI; = вру DG; 


HI; = DI; Ws = DI; HJ; = НІ; + IJ; 


DK; = DI; JK; = DI; ВК; = Вр; + DK; 





вк HJ; 


BJ; = вкз}. (5%) Пе BI, 


JL; 





ΗΜ. = DI; ΡΜ. es DI; MG; = ΡΜ. + DG; 
| 2 2 МСН} 
GH; = Μας) " (HMs) НМ; = —— 
сн; 
НУ; ОМ; 
HN; 


ВЕ, = BG - ЕС; 
AF; = АВ; + ВЕ; 


АС; - АВ; + ВС; 


Раде 1 3/22/96 


1 
AC, - (ав λος 


0 





















































] H 100 
Ж - [ARs [ABs ер 
b | | R МА 
5 100 


The symbolic processor on my computer could not reduce the chain to the final equations. 
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T Archamedian Trisector Revisited. 


I am curious as to why the Archamedian trisector 
is still taught the way it was given so long ago 
and the idea from which it derives is not in any 
of my books. 


I am going to use a circle to demonstrate some 

+ principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus or 
minus. The top is labled one. 








The circle is divided into 1/8 segments of 90 degrees 


for each quadrant. I start at the top. Since the angle at NN 

the perimiter is 1/2 of the angle at the center, when I 

start the figure I use twice the arc segment for the 

agle I am working with. I have maked some quadrants 

with plus and minus and have found that for the 

figure, I would say that I have 1 4 1/8 - 1/8. From ae 
this I have learned that my starting angle of the 





smaller circle will be 90 degrees. 


90 
— = 11.25 
8 
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1 1 
+ Beides Bai 
8 8 
В-4 В:з 
——:90 290  ——:90 = 67.5 
SN 4 4 
90 
B2 _ Е 
675 PE 90-45 --90 = 22.5 
45 ЕЗ 811-158 8:11.25 =90 
8-1-1-226 6:11.25 Ξ 67.5 
225 8+1-1-2-2=4 4:11.25 = 45 
8+1-1-2-2-2=2 2:11.25 = 22.5 
m 8+1-1-2-2-2-2=0 
mod(8 + 1- 1,2) 20 





I have added another plus to a quadrant at 
the bottom of the figure. 








1 1 1 9 
В-1--%--- В = 1.125 — = 1.125 

8 8 8 8 
B:4.5 B:3.5 
— 90 210125  — :90 = 78.75 
4.5 4.5 
B:2.5 B:1.5 
————:90 25625 — :90 = 33.75 
4.5 4.5 
—— -90 = 11.25 
8+1+1-1=9 9:11.25 = 101.25 
8+1+1-1-2= 7:11.25 = 78.75 
8+1+1-1-2-2=5 5:11.25 = 56.25 
8+1+1-1-2-2-2=3 3:11.25 = 33.75 + 
8+1+1-1-2-2-2-2=1 1:11.25 = 11.25 








о 
с. 
ον 
оо 
+ 
— 
4 
— 
| 
= 
N 
М.У 
II 
— 
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9 
В =1.125 " = 1.125 


5 B:3.5 
— ——:90 = 101.25 "um “ο Ξ 78.15 


5 B:1.5 
----:90 = 56.25 — ——:90 = 33.75 
4.5 






В..5 
— 90 = 11.25 
4.5 











+1=9 9:11.25 = 101.25 
+1- (1:2) =7 7:11.25 = 78.75 
коеф) Z 5 5:11.25 = 56.25 
+1- (3-2) =3 3:11.25 = 33.75 
+1- (42) 21 1:11.25 = 1125 
+ mod(8 + 1,2) =1 
3 8 19 
a В = 1+ — - — В =0.79166667 = 0.79166667 
24 24 24 
В-3.1666 В-2.1666 
T ------90 271.25 -------90 = 48.74952631 
3.1666 3.1666 
B 1.16666 В ·.166666 
——— — —:90 = 26.24990526-:90 = 3.74998579 
ds 3.16666 3.166666 
-- 
eu (24 + 3) - 8219 19:3.75 = 71.25 
=. (2443) - 8 - (1:6) е 13 13:3.75 - 48.75 
(24 + 3) - 8 - (2:6) =7 7:3.75 = 26.25 
(24 +3) - 8 - (3:6) 21 1:3.75 Ξ 3.75 





mod(24 + 3 - 8,2) =1 
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1 1 10 18 
В-1------- В-225 -- = 2.25 
8 8 8 8 
В:9 В-% 
— —:90 = 202.5 — —:90 = 180 
9 9 
7 В..6 
— —:90 = 157.5 "e. 99 = 13.5 
1-1+ 10 =18 18:11.25 = 202.5 





1-1+ 10 - (2:1) =16 16:11.25 = 180 
1= 1 +10 (252) = 14 14:11:25 = 157,5 
оч te оо (23) 12 12:1125 = 135 
10 - (2:4) =10 10:11.25 = 112.5 
{= 1+10- (25) =8 8:11.25 =90 
1-~1+10 - (2:6) 26 6:11.25 = 67.5 
1-1+10-(27)=4 4:11.25 = 45 

1 =1+ 10 = (2:8) 22 2:11.25 = 22.5 
mod((8 + 1 - 1) + 10,2) 20 























oo oo oo oo oo oo oo oo oo 
— 
| 
кі 

















6 
В -0.85714286 З = 0.85714286 






В:6 Вл 
——-90 = 77.14285714 ——-90 = 5142857143 
77.14285879° 6 6 


90 


В.2 Ὁ = = 
51.42857143° EX = 25.71428571 7 





7+1- (1:2) 26 6°C = 77.14285714 
25.71428571° 

7-1- (22) =4 4:0 = 51.42857143 

7+1- (3:2) 22 2.0 = 25.71428571 





mod(7 + 1 - 2,2) =0 
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1 1 7 
B-1---- Вы ΞΞι 
7 7 7 
В? | 
EX —— 90 = 64.28571429 
ВЗ 


В 
cu ae = IRo MIRAS en = 12.85714286 


+1-1=7 
*1-1-(12)25 
+1-1- (2:2) =3 
+1-1- (3:2) =1 
mod(7+1- 1,2) =1 


ТС = 90 

5:С -- 64.28571429 
3.0 = 38.57142857 
ГС = 12.85714286 


- -ᾱ -ᾱ -ᾱ 
Τ 










91.607145 





NS 


65.89286? 


40.17857% 











di S 
64.28571? 
38.57143° 
12.85714° 
8 7 
В = 1-— - — В =1.01785714 
56 56 


В-25 
- N - 40.17857143 

















56 +8-7=57 
56+8-7- (1:16) =41 
56 +8 - 7 - (2:16) =25 
56 +8 - 7 - (3:16) =9 





mod(56 + 8 - 7,16) =9 
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В.57 B-41 
Е, = 91.60714286 —-90 = 65.89285714 


90 
256 
57°C = 91.60714286 
41:6 = 65.89285714 
25°C = 40.17857143 
9:С = 14.46428571 


Раде 5 3/22/96 


1 1 
В:-1---- Bel 
77 
В-7 В.5 
—— ‘90 = 90 — —:90 = 64.28571429 
7 7 
В-3 


ВІ 
-7 790 = 38.57142857 —90 = 12.85714286 
+1-1=7 

+1-1- (1:2) =5 

+1-1= (22) =3 
+1-1-2-2-2=1 


ч м nN м 





mod(7 +1 - 1,2) =1 
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> 
= 
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91.607 
12.857 





`6 = 57.00054445 


+ 








у 
= 
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Exploring the cube. 


03 28 95.MCD 


I have noticed a relationship among 
perfect cubes for the curve listed in 


previous work as CJ. Because of the 
nature of the projection the curve is not 
actually needed here to demonstrate. 


Using perfect cube numbers (N), the point 
F seems to fall exactly on some unit value 


of N - 1. It also appears to fall on 


sequencial multiples of N - 1 in its own 


sequence. 


0 -1.A-1 AB = 1 
EG = AB CD = AB СЕ: AB 


er,- EO 5 дс. АВ 
А-1 2 
ΕΕΣ ΟΡ 





DE = CD + СЕ СҢ; = 
DE 





CP = AC ЈР, = |CP^- (сі) 


НР; = JP; - НІ; 
DE-HPg 


DF; 


Page 1 


3/22/96 











KR - CD РК; = КВ + КР; 























К\О 



































Б J 


























ГМ = AB AS; = КР; ВТ, = КР; 


LM-KPs 
NO; ‚= 
РК; 
HK, =———— CK; = CH. + HK 
Š DE Š Š Š 


АК; = АС = CK; Р5; = AK; 


AM - AB MS; Ξ АМ» А5; 


ОТ; - NO, OU; - АО; 








UV;-OT; 
OX; = if Т0;,-----50 
TUs 
АХ; = ох; = АО; 
AB + АХ; 
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TABLE = augment( DIVS,(augment( AX ,augment( EF, DIVS)))) E 


















































E | [| | | Ü 
D 
A=8 
0 1.911411471 3.770673353 8 19.557606074 64 454.830372231 0 
TABLE = 0 1.097199269 0.360923094 0.142857143 0.053886261 0.015873016 0.002203466 0 
0 0.142857143 0.285714286 0.428571429 0.571428571 0.714285714 0.857142857 1 
0 1.911411471 3.770673353 8 19.557606074 64 454.830372231 0 
03 28 95.MCD 
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Exponential 
Progressions. 04 01 95 





If I want to multiply any 
number by any power, 
this is the a geometric 
process for doing so. 


The given figure is 
drawn for the third 
power of 3. 











H Б г А 





AH = 10 6-0.10 В5-8 
The third division between А and В is very hard to see. BS - Base Segments 


АР = = АР = 1.25 
В5 








2 
АР 
AG, = БАР) AF) = Абу A «2.10 
АН 
АС; 
АБ; | АС 
АР-АС; Я 1 
АС АВ; =—— 
8-1 АЕ 
АН 5 




















F D С ВА 


Making the number of divisions 3, provides 3 cube result. 
AB divides AF 27 times. Etc. It can be seen that using a 
normal straight edge and compass one needs a very large 
piece of paper to work this. 











You will notice that I took only one of the possible two 
divisions from which to project from. The other would be 
2/3. At 2/3 my unit divisions would still be 27, but now AB 
would take up 2 cube of them, or AB would be 8 units. 


For an 8 cube series then, the value for AB would be 1 of 512, 8 of 512, 27 of 512, 64 of 512, 125 of 
512, 216 of 512, 343 of 512 
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Since the slope is 
established, one can take 
the first two divisions and 
utilizes the whole figure. 





E = 1..BS ROOT := 3 
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About The Laws of 04 22 95.MCD 
Exponents and Ratios 


Base Segments = BS BS - 99 


Base Index = ВІ BI = 13 



































ας. ο) RS? RSIRSO 


він 


Root Series - RS RS; = 
BS 





А-6 
AB .AB? 







































































А-6 
| | | | Root Series By Rati RR RR Br ^ ah 
oot series Бу капо = gm dc š 
Б AS A ise 
RS, RS, RS, RS RS, 
RR, R "s р à > 3 RR, 
Sy τ 5 i 2 E lo 
Root Series By Inverse Ratio - RI 
δ 
Δ 
SEN Eo ДВ 
ВІ В5 
„715 
110 ats 
RS.- RR 0 
_ А | 
e NA RS, - RI. 
чно З 
чно? E 
10 20 30 2-10 
0 5 10 15 20 25 
| δ 
У (RS; - RRs) =0 У (RSs - ΚΙ) =0 
б 5 
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A Study in Placement. 
F E 
Given AC, AB, AM find EF. 
D Segment A. 
AC - 3.125 AB - 425 AM = 5.34857 
N C M B Α 
CD = АС CN-AC СМ-АС- AM DM = (Ср? - СМ? 
ММ = CM + CN BC - АС - AB ВМ = CN + BC DN = ОМ? + MN? 
gg РЕГЕН ЕР - EN - DN pp 5e BD EF - 3.80843 
MN DN 
The resultant equation in terms pp _ АСАМ - AB) HEUS 
of the givens is 2:AC - AM 
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Segment В. 


Given АС, АВ, DN, find EF. 


DN - 2.37359 





F Ук 
D 
N C M B 





AN - 2:АС MN = 





2 
чы СМ - AC 


A 
ВС = АС - AB BN - CN - BC 


зем ЕР ΕΕ -- 3.80844 








ΕΝ - DI EN ED - EN - DN БЕ: 
MN DN 
The equation for 
this process is (4A АС? - 0 AC- . 2 
р pu. AC(PAC =2 “ AB - DN?) — 
DN 
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Segment С. 


Given AC, АВ, BE, find EF. 

















D 
BE = 487173 
N C B A О 
2 
AN - ZAC BN - ΑΝ ΑΒ EN - „ВЕ? + BN? ON - E 
ον - ΕΝΑΝ ΡΕ - EN - DN kia ACODE EF = 3.80844 
ON DN 


_ ВЕ” - 2-АС-АВ + АВ? 
2:(2-AC - ΑΒ) 


EF - 3.80844 





The equation for this process 15 ΕΕ: 
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Trivial Method: Square Root 


Generalize the figure of 10 14 95.MCD 


the cube root figure. 





"NL 


[OMA 








2 2 
El; - AG; А1; - (АБ) + (Els) 





2 2 
АК; = Al; DK = AJ Ар; = κε) - DK? GH; = Ар; CG; = СН; 





АБ; = BF+ АВ АС, - (со) - (AG 


AC. АНАНЫ 0 


100 200 300 400 500 600 700 800 900 1000 
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ὃ - 1..1000 AB - 10 ВЕ = 10 BE: 


J Starting at any point G, between A and J, the 
square root of AB- AF can always be projected 
to point C. Such a progression can be used on 


AJ 


A AE = ВЕ + AB АЈ = BE АС; = — 
8 


3/23/96 


10 20 95.MCD 


Given AB and BD divide BD such that AB-CD = 


2 
> . And what is the reltionship of AC to AB and 


BD? Now the date on this file is not exact as I 
sketched this out on a piece of paper and forgot to 











B Α date it. 


AB-5 BD-| AD = АВ + BD 


BF = JAB-BD AE = JAB? + BF? 














CD = 0.046 


Е 
Η 
DG? 
ΡΕ = AD- AE DG = DE CD = — 
AD 
E. d € 








2 
ВС = BD -CD AB-CD - PEL 


cH? 
CE = DE- CD CH СЕ C cm АВ - CJ 20 


АС = AB + BC AC = 5.954 


NE 
2 
АВ r2 ab ВЮ - АВ | =0 


JAB + BD | ү + BD 
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A Modification of a Square Root Figure. 


Го Gemini Roots 


One of the square root figures displays a one to 
one ratio between what could be called the 
vertical segment OP and the root of the two 
horizontal segments AP and BP. With a slight 
modification however, one can demonstrate a 
many to one relationship between three base 
segments. 











GL has a ratio to the root of AL-BG. 
Developing the arc AIC from it will give a 
means of keeping that ratio. 


Жы” BS - Base Segments, set at end of doc. 


AB - 10 АС = BB EG - a 
2 BS 


BC = AC Ср - AC CE - — 


АЕ = AC- ΟΕ BE - ВС + СЕ 
L A EF - ΑΕΒΕ АЕ - JAE? + EF? 
ΑΙ = AF AM - ^ CI - JAP - AC? 























Ap. DEM мү. дүз. дү; 
АС 
ск - АСЕН IK - СІ: СК 
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5-а.А AN, - ^C.8 


e А 























CN; = AC- АМ KO = IK 
ο. О 
KN; = ск? (СМ) NO; = КО - КМ, 
См; МО; 
NPs - АР; = АС - CN; - МР; 
М КМ; 
В С ТРВ Α CK-NO; 
Е 2 2 
K ОР; = UN AO, - ГӘ + (ОР; 
AQ. - AO, АВ А95). 
δ δ Š ав 
BPs = BC + CN; + NPs 
BO, - | BP. (OP. BS, = ВО; ВТ; = (855). АТ; = АВ - ВТ; ВТ; - АТ; - AR 
57 5) | 5) 879% Š AB Š ` ΤΉ δ ^78 455 
Set the number of Base Segments here апа Set the number of drawings in A. 
see if a constant relationship is expressed in 
the graph. 
BS =9 A - 100 
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11 05 95.MCD 
Short Method Gemini Roots. 








= |AC;-EG; = AH. 


G F EDC BA Ó = 1..100 Δ- 8 




















AG = А.:2 +1 СЕ; = — АН; - A-CE; 


With the values given is the 
constuction possible? (1 for А 
yes and 0 for по.) 





Š u 1 
2 РАН. 
0 
20 40 60 80 
δ 
DJ. - AH AB sa АЕ: AG FG - AF BF, - AF - AB ΕΙ. - BF 
B δ δ΄ 2 as = O -7 АБ$ p pl s 
2 2 
FD, = (ғ) - (DJs) DC; = АВ; DE; = АВ; AD, = AF - FD; 
AC; = AD; - DC; АЕ; = Ар; + DE; ЕБ; = АЕ - АБ; EG, = EF, + FG 
1.1 
AC, EG, | 
САБ 
0.9 
10 20 30 40 50 60 70 80 90 100 
δ 


Given AG, СЕ, AH, place СЕ so that 
CE:AH as CE:CI. Or more simply that CI 


11 05 95.MCD Раде 3/23/96 


12 01 95.MCD 


Method for Equals. 


At the inner extremities of a great circle I have two 
equal smaller ones. Find the circle tangent to all three 


АА бе 



























































AH - 10 АС-3 λος AB Be 
2 2 

JO - ΑΒ OP - JO HO - AO 

IP - 102. OP? HP = HO + OP 

AL. PAH wo. AO AN = JAO? + NO? 

ШЕ: a 
LN = AN- AL LQ = SEN LQ - 2.692 
| : | AH-(AH - AC) 
Reducing LQ as an expression of the two givens,LQ р = LQg-LQz0 
ο. і ᾽ Е 2(AH + AC) і 
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Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


12 07 95.MCD 
Side 1 Side 2 Side 3 


Given three sides of a triangle, 
6 -0..2 AC = |514 2 ВС = Side 3 AB =- 5іе 1 | determine the length of the Euler line. 
Side. 3 Side 1 Side 2 Mun the drawing from each of the 


TRIANGLE = (Side 1 + Side 2» Side 3).(514е 1- Side 3» Side 2) :(51ае 2 + Side 3» Side 1) 
АВ; 
АЕ; - E Aks - АС; ВІ; - ВС; 


" (Аһ)! Biss (B15)? 
АВ; АВ; 





АҺ = АВ, - Bhs 


| "DE 
hi; = АВ; - Ais Ар = Ais + E 





Сі = (ас) 8 (Аһ)! ВЕ; - АЕ; 











В . ВС; ВС; ВЕ; 
Bis т АВ; = А)» Ве; = a Bf, Е E 
8 
_ Ві; fg 
‚ - В - Вв ug, apo, 9 E 
15 








BU; - i Ugs, (σερ) + (ва, 


AM, = г AGG, = — — — ВСС; = АВ; - АСС; 








GGM; - ΠΣ - (AGG,)* BM; = (вомұ? + (ваа)? 


2.ΒΜ BGG,-BS GGM,-BS 
ne. = aes 5:99 





BS. - "E ὡς й 
ὃ ὃ BM; ὃ ΒΜ 





δ 











AG; = АВ; - Вб; AS; = (л, + (685). 











MS, = BM;- BS; АО, = BU; МО, = | люд)? - (AM5)? Аер = 
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The following sequence is from 06 07 93.MCD. In that paper I treated it as a problem between two 
triangles, which it is. One can restate it as finding the fourth side of a quadrilateral by pulling up a line. 





eM, = Aeg - AM;Sm,; = eM, Seg = [655 - (Ае5) Mm; = Se; 











Um; = if AC,« (вс) + (АВ) МО; - Mm,. МО; + Ming SU, - (ву? + (Sm; "UO; = 3-50; 


Due to the way in which certain lines lay, the above switch was needed. 


Is this а TRIANGLE =1 ? Side 1-21 Side 2-14.4 Side 3-7.75 





AC,« |(BC,)? і (AB,)° 
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Descartes gives a figure for solving 72 = az + b 2 which should have been stated as z? = 2 az + b 2, 
generalize the figure. Descartes' figure was given only when п- 2. In this form, it is an equation of two givens 
and one unknown, generalized it as three givens and solves for three unknowns. Attempt to eliminate two of tl 
unknowns as a function of the three givens. 

















12 16 95.MCD 
F Given а, n and b for the equation z? = n az +b 2 + 
E cd find z, c, and d. 
b 
2 
E D CB С A AD = ma ВЕ - Ја? +b? BC - 2. 
CE - BE - ВС CF = BC: CE 
pag D: GG ο ο”. 
C H 2 
d АС - Га AC - AG + CG 
BG -CG-BC DG - FG 
| 

















ВО = DG - BG АВ - AG + BG 


АЕ = АВ + BE DE - BE - BD 








b^ 
DH = — о DI- AE HI - DI - DH 
DE 
z - AE z = 12.622 
ο - DE c - 0.622 p 
d - HI d =6.186 


22 - are + b? + ad) = 0 











Place values here : 

















сн 
n-3 
d 
a-4 | 
b-2 2 


12 16 95.MCD Page 1 3/23/96 


Expressing c and d in terms of the givens does not really look esthetically pleasing. 


b° : m - |-2-b+ nda? + nw па? ЕТ 
la + p? ο + maa? + b? - Am + na? + БО L. b+ п. а? C 





d = 2-а 














2 2 2 | 2 2 2,2 2) 

ap | 2.6° + паца" + bo - a-|n*-a* + n*-b* - 4.6 The symbolic processor 

I 2 could not reduce cd directly 
а? т b^ so I had to do it in terms of 


the equation by resolving z. 








ТЕЗЕ реа 205 t 12.62 4.62 + 262) 









































— 
ac p 
| IE 2,2 | 
ο μαρια =й 0--ар2 2-a - {π΄-8 n 4-b 
(a2 2) 
a «b 
(са)-р-0 
| I 2 2 2) 
22 - naz + 2 + -аре 2азай-а пор 4-b _0 
(a? . b2) 
Solve for z below. 
— 3 4-a^. b? . 4.64 + 4.8.0 2252 ae one 62 
2 
Be spe 
"E TES 4.а2.02 + 4.6 + 4-a-b ET a? перо _ 4.05 
2 2 
a° , b° 
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Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated 
by D. Eugene and M. Latham 


2^ earba 
The problem is given for the solution of z 
when a and b are given. Working the problem 


backward, 22 + b? з azione can see 
constants in the figure for solving when only a 
and b are given. 


b = 2.12 z = 1.41 


Finding а is just a matter of expressing b in 
terms of cz, and a becomes z + c. 


We find that this c has another relation to z, for it 
holds a proportion to it in the given equation. 








Descartes and other mathematicians speak as if 
we have two different values for z, however, I 

see quite plainly that we have a z and a c that was 
found. The unique name of the symbols in context 
are thus preserved. 
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One can also see that working the figure in a straight forward manner, imaginary situations are not possible, 




















































































































/А 


The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one can 
divide a square by a line. This is the law of tautology, 
which holds for all mathematics. It will also be noted 
that Descartes claims to be working with a quadratic 
equation, and his solution is indeed for one, however 
he states it as a quadratic deficient by a rectangle, 
deficient in fact by az. The authors of the notes make 
the same mistake. 
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Just for fun. 





N-9 
AD - 1 AC - ^0 CO - AD + AC 
CD AD AC CE - |CD-CO 
2 
ap АС2 дв. АҒАС 
AD AD 


AC? - (АО?-АВ) - 0 




















1 


AC - (АОЗ-АВ)” -ο 


The ratio of BC to CE is common to another cube root 
expression, which? 
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Pascal's triangle with exponential division. 


AB - 3 AD - 5 


ВО = AD- ΑΒ AC = ЛАВ-АБ 






































G 
H CD = AD- АС BC = BD- CD 
Е і СО BD BC СЕ - Вер 
BË: BO «δε -DESWOB* OE. 
вс _ ВОВЕ ро. BCBG 
DE BD 
D C B A 
ες. BEBG DG- DE- EG 
BD 
зн. BCEG с). BO:GH 
ΒΓ ΒΓ 
G BD 5591 PO _5249 DO _ 12025 
BC GH 
N 
F N - 1 dan АВ) = 2.291 
ABN 
D С B A A+B 
A 
JAD + «ΑΒ 
A“ x SAB АСЕ 








(Jap) * 2. АВ. АБ + (Jap) Α2 


АЗ + ЗА2.В + 3A. B? + B? 





(Jap) + 3-АБ- АВ + 3-JaD-aB (ав) РЕ 
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е 
Н 
Е 
Ε 
D C B 
ας. 66Η: ey. ВОН su. 
EG BD 
G 
K 
F 
D C B 
n n 
а 124 BD 27 
b^ BC" 
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Dividing an exponentiated integer by an 
exponentiated integer of the same power, straight 
edge and compass construction. 














CD = 15 BC 75 BD - BC+ CD 
СЕ - /ҮВС-СО__ ВЕ - /ВС° + СЕ 
EF- ВС FG- ο ΕΕ ЕО - 0.53 
СЕ 
ΡΕ - (СО? + СЕ? Eq - BOEF 
DE 
он - BOEF DG- ОЕ + EG 
DE 
- CE-EG BD = DG = DG — 27 
BD BC GH GJ 


A formula for the figure is then, 


IBD: BC = 1.299 
4DG- ΘΗ = 0.919 


4DG- GJ = 0.53 





(BC + CD IBC. [вр.вс = 0.919 





(co [BD 


aper Вс 0те 


CD 
3 
kec) = 0.53 
CD 
12_21_B5.MCD 


. BC . -JBD- BC = 0.53 
(mc E 


Раде 1 3/23/96 























Е. со в. BDE  . СЕЕ 
ΒΕ ΒΕ 
| hk- CEth уро ВС py, BD-Eí 
BE BE BE 
i i © CD-Ef CD-hk 
H ВВЕ ЕЁ μά. pac 
K g ο Ngee ges 
E 
i F 
Dogs Bd usos: B9 зу 
CD hg jg 
n 
n-4 58) - 5.063 
D C B CD 
(BC CD)" _ 
BI 4243 ВӘ _ 19728 BI _ 38.184 (со ока ee 
EG GH GJ (вс) 


[Bg-GJ = 0.631 

% | 
|Bg-GH = 1.092 Bc ^ {BC + 00) ЕЕ 
|В9-Е@ = 1.892 M (Вс) 


|Bg: DG = 3.277 
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Just curious on how ВС works out between AC and CD. 


АС = 15 Сре ΑΟ = 26 


AD = JAC? + cp? 


АС-АО 








AC AE = 2:АС 
AD 
АВ ACAE gcc Xc-AB BC=15 
AD 
AC-CD? 
В В@=15 
(AC? + cp?) 


A cube divided by the sum of two squares. 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 
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The Euclidean proof of 11 11 93.MCD may be reminiscent of trimming hedges with a jack 
knife, but the method is for exercise of those methodical parts which comprise it. I can never get too much 
of those practices. There is however a golden approach to proofing the figure which has almost no regard 
for the practices of basic moves- a eunuch in regards to teaching, but whose simplicity implants the 
concepts of the figure with a clarity unrivaled by more energetic methods. 


The Archamedian Paper Trisector- Without the Numbers. 


One of the distinctions that this and the paper of 11 11 93.MCD bring to the subject is that the construction of 
figure is not assumed, but done. 


Given any circle AB 





Given any circle BC such that BC< 2AB. 





cuni 
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ЛЕ 








Construct АЕ such that АЕ- AC. 





Since AE = AC + BE and AD = AB, DE = BC. 


Construct DH parallel to BD. Construct CE. Since 
AB = AD and AC = AE,A ABD is proportional to 
A ACE, therefore CE is parallel to BD. From here 
one can take two paths. First the more dubious one. 
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eo 0) 


Construct GJ parallel to EF. Now Since CE is 
parallel to DH, DG = СН. Since GJ is parallel 
to EF, DG = FJ. Since X HBJ is opposite and 


equal to Z GBD, DG - HJ, therefore DG із 


СЕ. The construction of GJ makes this more 
dubious than the next, which has no faults. 





By construction DK = KM. Since DH is 
parallel to CE, CH = DG. Since DK is equal 


and opposite CH, MK + DK + DG із DG. It 


would not take much then to arrive at the last 
construction with the elimination of any doubt. 
But like I said at the start, there is no real 
work in this figure. 





I have given two constructions for the figure, I 
cannot understand why sliding paper is still 
used. The figure adds a few moves to Euclid's 
figure for demonstrating that the angle from 
the circumference is half the angle from the 
center of the circle. 


01 04 96.MCD Page З 3/21/96 




















Е 
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А rusty Compass construction. 


AD - 2 AB - 29 ΑΕ = 42-AB? AE - 8 


АС = AE АС-1.257 
1 


1 


3 
(AB-AD) =126 LAB AD) об 
АС 


I remember a rusty construction for squaring a circle 
off the base of a right triangle. Here is one more rust 
pile construction. 
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ВА 
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The figure cuts the base line in quad roots. As such it would 
be another trivial method for doing quad roots, however I am 
interested in some of the ratio's of the figure instead. 


М=5 AG-N AB ^M BG - AG - AB 


1 


во. BS Ap . [AB-AG. AC - (АВ?-Аб) 


1 


4 
АЕ - (AB-AG?) BC - AC- ΑΒ ЕС - AG - AF 


DG = AG - AD BD = AD - AB DK = |BD.DG 


BK - JBD? + DK? GK ~ DG” + рк? 


I ΕΚ. ΡΟ GL - GK-FG 
BG BG 








ВЈ. 
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BA 



































3 - 1 9 
ΓΙ ΓΙ | ΓΙ as) 
\AB/ \AB/ (АВ/ \AB/ 1. 
3 
AG 
AB 
3 2 1 0 


/ 4 4 4 4 
тк Ες 2807 
AB AB AB AB 





\ 
\ 


R 











ΒΑ 
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N-5 
3 2; 0 
4 4 4 4 
GK _ 4 415 NEN zt ua 
N 
3 2 1 0 
E = 8.075 NONU SUN RN S0 
CD - AD Ας DF - ΑΕ AD BM - BP: BC 
BG 
cn BOOD pp ΒΡΡΕ qj BOEG 
BG BG BG 
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5 3 3 2 2 1 0 


/ 4 4 4 4 4 4 4 
e „AG [Аб] , [AG| [АС ГАС) [Аб [АС 226.1132 BG 26112 
AB AB AB AB AB AB BM 





5 3 3 2 2 1 0 
4 4 4 
М +N-N -+N +N +N +N rN 26.132 




















3 2 2 1 1 0 1 

4 4 4 4 4 4 4 
AG ([AGl' (АС)" (Ав) [AGlY (АСУ" [AGY /АВ\ | пла BG 52 
AB (АВ AB AB AB AB AB AG CN 

2 1 
N «NA. NA^ ΝΑ NÍ « NÉ « 17475 

N^ 
3 2 1 1 9 9 1 2 

/ 4 4 4 4 4 4 4 4 
| АС + АС + АС + АС + АС + АС + АВ t AB = 11.686 BG = 11.686 
\ АВ АВ АВ АВ АВ АВ АС АС DP 

















N^. N^ - N^. № № мъ - ШЕ 
N^ νά 
2 1 9 9 1 1 2 3 
/ 4 4 4 4 4 4 4 4 
[AS (ав) (лд): JAG (ΑΕ), /AB\" (АВІ", (ABl τρις BG τει 
(АВ АВ АВ АВ АС АС АС АС ЕО 
0 0 
Ν΄ | Ν΄ | Ν΄ | Ν΄ | 1 | 1 | l | l =7.815 
1 1 2 3 
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L 
ΓΟ. 
| J 
G QA P ра МВА 
60402 5 
4 4,4 2 
AGÎ + AG*-AB^ _„ 665 AG _ 45 665 DON 239665 
1 5 6 BM AES: 
AG'SAB! - AB кк 
5 3 2 Ж 
4 44 4 UNT 
АС * AG АВ 2141 AG _ 51.844 NUN. eta 
1 4 5 CN D on 
AG^-AB* АВ” Nf- Nî 
4 2 2 г 
4 4,54 Ы; 
AG + AG “АВ _ 14.608 AG _ |4 608 NAN 214608 
S. 4 DP Шу 9 
AG^-AB* - АВ" Nt- ν΄ 
3 01 2 Ж 
4 4.2224 Ἔ ENT 
АС" + AG*-AB* ο ο AG 9769 BOUM 22205 
1 2 3 FQ Aes 
ΑΘ AB АВ NON 
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Η If the figure was drawn differently, XC 


would be | XB- XE, irregardless of how XB and XE 
were placed, however that would require part of the 
figure that is not given here. 








F DC В А 


AG = М АВ---- 
М 


BG = AG- АВ BH = АВ ВС 


š j AH - JAB? + ВН? AD - АН DG - AG - AD 


2 
H GK - DG GE - ŠK ΑΒ. AG СЕ 
AG 


BE - AE - AB 


EG AG AB BKCJABEBGO-BL PEP BH 














5 


AB Г 


р 
+-АВ ы 


5 
|+-АВ\?/./ВС - AB ΒΟ 





Е F DC B А В EL - ВЕ + BL ВС - 


з + 


ш + BG) 
3 


BEBE C AB πο 





Make N any number and watch the equations, then make it equal to 1 and see what 
happens. Now this is strange work, for the formula is an identity with AC, so what 
happens at 1? This is an example of Binary contradiction. 


5 


4 








on + 2-BG - JAB-JAB + BG... 
3 


4 








= б 
Т гово /ΑΒ-/ΑΒ + BG + 2-AB-BG-(AB + BG) 2! ... 
3 


2 








1 


AB ς 


|+-AB“ АВ + BG) 


x + г 
3 


5 


4 








πει + 2-BG - |AB-|AB + BG... 
3 











3 
x 1545 «ово - |AB-|AB + BG + AB 3l πο + πο... 
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BR x В 
E 
\ 
F, B A 
AE/DE 
(5Xby/(- 15-1) 


(5)(4)/(4-1)(5-3) 
(5)(4)/(4-1)(5-2) 
(5Х4/(4-1)5-7 























CG/GE 
(5) μα (1) / 05-5) 
(06) GX)-GX0/005-3) 
(105) +(2)(4)-(2)1))/( (5-2) 
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Pyramid of Ratios, Moving the Point 


BR = Base Ratio, BS = Bisector Segments, BI = Base Index. 


BR-4 BS=5 ВІ- 2 AC = BR AB ри BI 


ВС = AC- AB BG = JAB.BC 6 = 1..BS - 1 





BC-BD 
ВО; - Ва ВЕ, - Eum AD; = Jap? $ (вр) 
В5 BG 
АБ; BS-BR 








АҒ; = AB + ВЕ; EJ; езен еле 





AJ; = me - (EN) CA = AC - АЈ, 
СЕ; - (еқ) + (EX CG μα BC" 


СЕ; = CG - СЕ; 





(BI-BS + 6-ВЕ- б-БІ) 
(BI-(BS - 6)) 
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What is AD. What is BD to. AB-DE ? 








Т АЕ - 5.5 АВ = 1.05 BE - AE AB 
1 
б AC - [AB-AE) CE - AE AC 
F 

BF - /AB-BE CO = 2 AO = JAC? + СО? 

Ü 
ка АӨО” νο my АСАН 

C 2 AC AK 























DE - AE- AD BD - AD - AB 






































H 
AD =2.807 
О 
3 1 2 2 1 3 Γ 
3 3 3 3 3 3 
AE*-AB? + АЕ?.АВ? + АЕ?-АВ? _„ oo 5 
1 1 
ЗАВ + AE? 
C 
E K D P B Α 
kd uc ir i 3 
4AB:DE _ 9957 ABÉ-AES-|AE?-AB? + ΑΒ. АЕЗ-АВЗ - AB-2-AB? + AE? 
BD S = 0.957 


АЕ + АБ AB? - 2.AB 
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The figure cuts the base іп Cube Roots and provides some 
interesting ratios. 


АС = М AB. “= BG = AG - AB BO. = 


AC - (AB?-AG) BC - AC AB 


3 
АЕ = (AB-AG?) BF - AF- ΑΒ FG = BG- BF 


fie Вр = HJ DG = BG - BD 











J| BC + FG 
DJ - /BD-DG GJ - JDJ? + ра? BI - JDJ? + BD? 
aig ӨРГӨ αρα 
BG BG 
AG. 0 ως 
ΑΒ BM 
2 1 0 
3 3 3 
— = 1.68 N + М+М = 1.68 
2 
N? 
2 1 0 
B = 7.796 3 Я 3 
BM М +N + № =7.796 


01 16 96.MCD Page! 3/21/96 


























1 Н 
Ν CF- АЕ-АС pp. BD'BC ср. BD:CF 
ς BG 
D pg, BD-FG 
σ RF C PB А — 
4 3 2 2 1 0 

Р 3 3 3 3 3 3 

E. ГАС Аб АС [АСГ / AG 1 _ 43 ово BG _ 43.982 

\ АВ АВ АВ АВ АВ АВ ΒΡ 


4 3 2 2 1 0 


























NO + NÎ + N? + N? + N? + N? Ξ 43 902 
1 1 2 3 9 1 
IAG\ [AG [AG /АС\? /АВ\? /АВ\? 
| ! U U U t =20.415 BG =20 415 
ΑΒ ΑΒ ΑΒ ΑΒ Аб АС enr 
3 2 1 1 0 
NIN А - = 20.415 
N? 
2 1 9 9 1 2 
ЇАС\? {ac\? [AGI /АС\? [ABI /АВ\? 
| | | | ! | =9.476 BG = 0.476 
\ АВ АВ АВ АВ AG AG Puce 
2 1 0 0 
N? + N? . NŠ +N? - а =9.476 
N? NŠ 
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1 H 
N 
ς 
[) 
(5 КЕ L РІВ 
АС? + AB?-AG 
Я — 48.869 
ΑΩ АВ) - AB? 
4 2 2 
3 3 3 
NG ΕΚΕ ΝΟ ыда 
1 4 
АСЗ.АВ - AB? 
2 1 
AG + AB?-AG? 
w = 10.528 


= 48.869 
BP 


AG 22683 
CD 


ы 10.528 
ЕК 
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H Given AD and AB on AD, place a right triangle on 
BD as base such that the opposite sides are in the 
ratio of AB to AD. 
D OB A 


BD-8 АВ-2 AD - АВ + В 
_ BD 


ВС. АС = АВ+ВС CF - BC 


СІ: BC СН-ВС AE - BC 


2 
CE = JAC? + AE? CG EH 


Ы СЕ 


СН = JCH? СО FH -2-GH FI - СЕ: CI 
Е ΠΕ BHO Αι λα cp 


АН - AI- HI AO - 


ra 








С) 
о 
UJ 
> 




















BO = AO- AB DO - BD - BO 


DH - JDO? + HO? BH - |BO? + HO? 


Given a straight edge and compass, AB and BD find the sum of six cubes divided by the 
sum of five squares. 


2. AB? + 3- AB?.BD + AB-BD? 
2.AB? + 2:AB-BD + BD? 


= 2.308 АО = 2.308 
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Given AF and AB on AF and a right triangle on BF 
divide the sides of the triangle such that a section on one 
side is to the other as AB is to AF. 








C В А АВ -3 ВЕ-10 BC-1 


AC = AB + BC BE = — AE = AB + BE 


3 2 2 
DOABLE - ЗАВ + 3:AB ВЕ + АВ:ВЕ <AC< AE 


2.АВ? + 2:AB-BF + ВЕ? 





L Now it can be realized that there are stipulations as to 
б possible placements of the given triangle. 
C 











DOABLE = 1 
AF = АВ + ВЕ 


СЕ = BF- BC CH =- 4JBC.CF EJ = ВЕ 














AG - JAD? - DG? GH - JH - (JD + DG) 
2 2 2 
HK (осн? BH = ВС? + CH? HL - HK 


BK = BH - HK FH = {СЕ 














и CE- BE- BC JH - св? + (CH « ED? 
I pE -EEI AD- AE-DE 
EJ + CH 
G 
: ην DE вал Ар 
N f | 
1 


FL - FH- HL 


FL _ 4.333 AF _ 4333 
BK AB 
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Projecting from КІ, ог HJ is productive, can I find 


any other productive points? 


АВ «5 BE-3 ВК = ВЕ ΑΕ = АВ + ВЕ 


BD = — АС-,АВ-АЕ HI - BD IJ = BD 


BC - AC- AB CE - BE - BC 











ВН, НІ 
BH; = BR δ = B EJ; = BH; 
^ 
(вн) EJ; IJ 
Ва; = Has + BD Bb; = Jes ВЕНЕ 
Ва; СЕ 
Ec. з Ίος + BD Ed, = (E) ΕΕ. = Bb 
Се ge κ δ Ες à 796 
δ 
HI-BHs 
5 
ι΄. (еі; + Fbs) 
5 
es 


1.2649 








I have not found any. 
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Ë The power line for cube root abstraction is developed 
K off from a simple curve. 





























% р -|(aB-AB2) - (АВ. АЕ) 





+R | +R 


R;*D-*«R35)(D- R2*Rj) 
2.0 


Bc | 

















CD = Вр - ВС Ας - BC + АВ DM = BD 


The formula for the power line (BC) was given in 5 > 
01_08_96.MCD DL = BD СМ = ,CD + DM ML = DM + DL 


| DM.ML CK 























ΜΚ. ΟΚ MK CM G. = 
CM 2 
L 
K JG - С] JM - CM« CJ. BM - «2.ΒΡ; 
БИН ] JG? 
n GM - BM ΕΙ - ЕМ - JM - ΕΙ 
Е JM 
СМ-ЕМ 
AD BD ΑΕ HM - —— U 
E Пу Е В А И рм 
DH -HM- DM AH : |DH? + AD? 
CF- FM CM FH - НМ 
CM 
M 
АЕ | = ΑΗ - FH ΑΕ} = АС" - CF 
АЕ |- AF =0 
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Trivial Method; Square Root 


N - 9003 
AE - N Ав AE BE - AE - AB вро 


DG = ΒΡ АР - АВ ΒΡ AG = JAD? + DG? 


BG - ВО? + DG? FG - BG AF - JAG? - ЕС? 
AC - |AB-AE 


AC - AF =0 




















AF = 94.884 


AC = 94.884 
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Given a point on BG, project to the point of cubic 
similarity. 









































BG - 100 BD - 49 BE 5 
1 
Н EG - BE DE - ВЕ BD EP - BE 
EJ- BE DP - JDE? ЕР? JP - EP + EJ 
F C | 
up. EPSP рн нр рр cp . PH 
DP 2 
О B Α 
Е СР - рр: Ср СЕ - РЕЄР рр. ЕРСР 
DP DP 
M 2 2 
ΕΕ - FP - EP ΕΙ - EJ- ΕΕ CJ = |CF? + FJ 
р jM PUES yqa PPM ТЕН AN 
CJ CJ 
МР - СЕ-ІР ΑΡ - МР-ЕР MN - (ΕΜ 
ΟἹ ΝΡ ΟἹ 
вс“ - 3.BG?-BD + 3.BG?.BD? - ΒΡ ΒΩ 
- 884.222 MN-AP 
3 5 5 Р АЕ = АС - ΑΕ + ЕС 
BG? - 3-BG^.BD + 3-BG-BD? - 2.BD MP 
AG - 884.222 
2 2 1 4 1 1 
BG: (AG - BG)?-AG? + АС? ВО - AG? - ВОАС - ВО)? + (AG - BG)*-AG] gp. 





1 
(AG BG)? -(2:AG = BG) 
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One may be tempted to state the obvious, 

AN +1 

ed Аг, but what is not so obvious at first 
A 

















blush is that the processes themselves are 
assigned dimensional values. This has 
significance when using mathematics to theorize 
dimensions beyond three. Dimensions are so 
generally defined that processes are legitimate 
dimensional differences, but it is also impossible 
to defend mathematical theory about dimensions 
as objective. It becomes a point of Philosophical 
Mystic contemplation to realize that relationships 
concerning a single dimensional object and 
several processes adding dimensionally to the 
whole, is true of a multidimensional object 
without those processes! 
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BS |, 























Linear division 





01 29 96.MCD 


2-(A +B) 








AD 
2 
BD - АВ 
Db - BD - Bb 


BR-l Ες -3 
4 
ΑΡ - ВК AG - AD-BR AB - ^P 
BR 
BF - AB-BS Ba. ÊB BE 
AG 
δα BD. Ba: ББ ος 
Па 
вь - BE DD: pi. AG 
BD 
қаз PEDES AD зо 
DH + Eb DC 
2-(BR + BS) οἱ 
BR 
01 29 96.MCD 
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б 
қ H 
Q 
0 [2 
"Wr Zu. 
D 
b 
K 
6 R й 
τσεχ 
N 
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Hitting JG from any BN while maintaining 
complimentary roots. 


BD 


АВ -2 BD=5 В AD - АВ + Вр 


DO = ВО AC = JAB-AD BC = АС - АВ 
CD = BD - BC CG = 4BC-CD CO = BO - BC 


N-7 OP- BON ВМ - OP DM = OP 








NP во MP- Bo ЕО - СООР. 
OP + CG 
СЕ = СО-БО EF. 9PCE Go. po 
; σο 
Ou 500 μι віч СВО ὃς bee 
СО ΕΕ 
Са р) 


DJ =- СО + СТ Па-Ср-Са JY = 


Da 
κυ. ΠΥ κ. ay? xy? JG - (СР са? 
EO? . ОР? 








EJ 


GP - deo? + (OP + СС)? EP - "m 
pr - EO EF ур. ву, вт FT- (BT? + БЕ? 

















OP 
EG - GP - EP pop SES GQ - EG - EQ 
KL - 2.40 JL - JK - KL 
рү - pj Jy cs-PYCG ç cs CJ 
DM 
yg ος үр уе ve: ie CGIE 
JS CJ 
Γεν, KG Же ЗЕ 
JK 


BR, = JR - (АЈ + AB) ВХ = JX - (AJ ΑΒ) 


BX-(BN + HR) 
BN 


ВЕ; BR, =0 





BR» = 
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Е C 
E 
F E C B A 
G 
H 
F E DC B Α 
L BE 24.5 дс 
2 A (-А + ὃ) 
0 
5 
2 
о Ав Β7 
2 2-A- 2B 
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Given BF and BC such та: (АВ + BF) AB- AB + ВС, 
find AB. It is obvious from the construction that answers 
are obtainable when BC is less than 1/2 of BF. 


A ó -1.A-1 BE-5 BF - BE2 


ВС; - BES CE; - BE- BC; EG - BE 
А 


CJ = BE EJ; = (СЕ; la .cP Эне € 
2 
CE 
DE, - T AD; = рн” AE; - АБ; + РЕ, 
2 DE, 


2 2 
AC; = AE; - СЕ; AJ; = (АС) + CJ 


2 


GJ; = (E - EG? АВ, = AE, ВЕ 


AF; = АВ; + ВЕ 





AB, + BC; - (АВ (AB + ВЕ); 


- (AB, + BC,) =0 


(45, + BF)-AB, - (AB, + ВС =0 





- (ΑΒ, + BC, ) =0 A rectangle minus a square divided by a line yeilds a line. 
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|. Use iteration to find any root pair for BE. 
ROT Remember that when М is set to 2, we have cube 
Sx roots. 
CI - 1 ον GI - CG BC = 1 
BI - ВС + СГ ВЕ - |ВСВІ CE = BE - BC 
НО Е LIB А ЕЇ= CI- CE ΕΚ = CE-EI EG - CG - CE 
EK? 
AE = AC - AE- CE AG - AC+CG 
О \ Μ 
Ν-2 GN = ССМ IO = GN CM - GN 
А - 40 ὃ - 0..Δ 
ΕΚ 
| EG-GN 
ЕР ОМ +ЕК ЕІ, АВ 
FG, Ag. EGGN. ЕР; , AF; 
BPO о FG; EG-GN 
+1 
а г. EG-GN GN + ЕР; 
Flo GN « EK АҚ || 
-|АС-Е 
СЕ, Aga FOGNI- χὰ ы A. 
FL GN + EK CF GI + ЕС; 
0 | 6-1 
А | AF, - АС 
AG | EG. GN -AC сү. EG GN. FL; || Š 
GN + EK GN + EK I I 
L 2 СВ; Εἰς 














2 AF,-AJ 
АК - JAE? + ЕК? AL = ο " (FL, Mie AG: = CQ - AQ - AC 





AL 
етос oe солод eR CM. fre “15 κα. celis) 
CM + JO 10 + JQ 
DH 


Ξ] 


BD = ВС + CD BH = ВС + СО + DH [eon BE - 4BD-BH = 0.000000000000000 
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The next two equations аге for the Delian Problem only. 
1 1 


/ 3 3 
(BC^.BI) - BD -0.000000000000000 ^ (BC-BI?) - BH =0.000000000000000 


1 


2? = 1.259921049894873 
1 


4? = 1.587401051968199 


BD = 1.259921049894873 


ВН = 1.587401051968199 


FG 
6 
ЕС 
0 5 10 15 20 25 30 35 
Š 
EP 
Š 
EP 
0 5 10 15 20 25 30 35 
Š 
CF 
Š 
F 
š A 
0 5 10 15 20 25 30 35 
6 


40 


40 


40 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not 
theoretical, and therefore has been solved by a finite number of steps. The next step is to solve it 
theoretically. This solution alone will conquer contiguous domains and will satisfy the purist. 
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Does every nth root series have at least one 
square root pair? 















































Because of it's long projection, the last vertices is not drawn. A root series has as many vertices on a circle 
as it has square root pairs, and it has the 
greater whole of n/2 vertices where n is the 
root series denominator. 
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Process Summary. 
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Method for Unequals 


Given three circles in the said configuration, find the fourth. 
I had this sketched out in 95, but if I put it there I would 
have a lot of document links to redo in "The Quest." 











\ 























ΑΟ = 5 АС = 1 ВН = 3 АВ = 2: АО 
ВО =- АО Сб = Аб GI-AG НЈ:= BH 


РН -ΒΗ ОН - АВ - (АС + ВН) HK-GI 
JK = HJ - HK 
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 GH-HJ 
JK 
AS =HS- АН OS - AO - AS 


SL:- = MO - AO MS = OS? - МО? 


N 6 Α a. 3 VINE MO:MS 


HS: AH - AB - BH 



























































MS: 
NS - У MN 
OS MO 








AN = NS- AS ON - AO- AN 


BN - AB AN AM - MN? + AN? 


1 АЕ:- АВ BF:= АВ AC-2AG 





BD -2BH CD-AB-(AC-BD) 



















































































АЕ-СО 
PQ-————— OU = PQ 
(AC + BD) 
Е Г 
АСРО 
СО = АО = АС+С 
Q AR Q Q 
M OQ-AO-AQ OT-AO 
“ОТ 
TU = OT + OU о QO 
TU 
ку -MNOR ph po, OR 
ON 
MN:BR 
RW = AR = AO- OR 
N 6 A а 5 ΒΝ 
AR:R . 
Rai W XY - RW: AB 
RV BR+Ra 
M * 
Zb-XY OZ- QD 
MN 








MZ = МО - OZ MZ=1.818 
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MZ = 1.818 


АВ? ZAB-AG- 2`АВ-ВН + 4ABBHAG і, 





2: АВ? - 8-BH-AG 


Neither in the process, nor іп the Algebraic name. is the order 
of AG and BH recognized. Neither does it matter if they 
intersect. 
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On Gemini Roots 
(БЕН 
ВЕ 


AB -= 1 ВЕ:-10 BD = EJ 


АЕ = AB+BE АС =АВ-АЕ 
ВС := АС- АВ СЕ=ВЕ-ВС 


Е 0 b B ΙΑ Ü 
"РЕ = ВО СЕ-АВССЕ 
СЕ. 


CD - BD- BC CG - — 
CD 














ВС = СС - ВС ЕС = BG + ВЕ 


F cH LCF DH ση]. ср? 
K 2 
1 ΟΡ.ΡΙ 
DI -—DH DL- 
H 2 DH 
2 BL- ΒΡ. DL ΕΙ, - ΒΕ. BL 
: JL = 4BL-EL GL = BL + BG 
5 D L Е B ΙΑ Ü iene 
GJ = JJL? + GL? GK - 
GJ 
Guo Sees ВМ = GM - BG 
GJ 
EM - BE- BM 
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κ ! 
IL pÉ pi? co - SECH 

































































е IL 
| yp- CHEG _ CENP 
gi (CO + CE) CH 
L (MRS IB IA 6 ned — 
CO! uu BEEN 
GL CH 
GR-CG-CR ps - СВО 
GR 
Ј 
Х F W 
7 6-1. 100 
f pets = BT, E, ВУ, = E, 
Ν 
| ΒΤ.ΒΜ ΕΝ..ΕΜ 
η λα TW, - = ух; = E 
Γ D L ( MR В ΙΑ Ü 
М Т 
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Given three radii, AO > BG + EH, place them such that 
two by two they are tangent and find the fourth, AX, such 
that AX is tangent to EH and AO. This of course means 
that if the sum of BG and EH is equal to AO, we have no 
result. 








ΑΟ = 5 ВС -2.5 ЕН = 1.5 





AB -2AO BC-2BG ΕΕ -2ΕΗ 











GH = BG- EH OH - AO- EH GO = AO- BG 


2 2 2 
H - OH 
| | Ge HI = СН? - ар 


2:60 














АС = AB- BG АГ-АС-СІ IJ - EH 


АЈ-АІ: 0 EJ-HI ΑΕ- ΑΓ +F) 











Бк ΕΕ" oA RH eec SE 
AF AJ 
AY 





3 2 2 
ΑΟ - АО-ЕН-АО BG 857 





АО? - AO-BG ` ЕН:ВС 
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Given а point of tangency, draw а circle in a 
crescent tangent to the other side. This figure is 
given for the tangent on the exterior of the 
crescent, the other will become obvious. 


AB - Concave Radius 
CD - Convex Radius AC = Center Difference 


DE-2CD BF-2AB CE-CD 


АЕ = АС + СЕ BE - AE- АВ 
HCD BAC = АВ? 
2-АС 


CG: АС = AC - CG 





GE = AE - AG 
GJ - Power Line TangentGE 


EJ - GE- GJ 





DJ = DE- EJ JK = 4JDJ-EJ 


























CJ-CG-GJ CK = Ср KL = GJ 
«КІ, 
iMG ο apod GMPGLEM 
М АМ - АС? - GM? АМ = AB 
- 2 2 
AM AM 
AS = MR = 


AN |. GM 


1 MS = /Α5. АМ? AR - | MR? АМ? 


MR: MS AM: MS 
= MT түге 
АК АК 











5Т: 
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5Т-АМ 
































MO = — —— 
AM + МТ 
Go - ΟΜ. Mo ap». SPSS 
Χρ А@ ap. Spe З 
JK 
OP. AC 
CQ - QK = CK - CQ 
QK =0.206 
Concave_Radius 2.37 
M Convex_Radius: 1.5 
Ё 








Center Difference: 1.84 


1 
ος Given as Fraction < 1. 
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Place EF and GH and find JK. 









































[) 
р H 
- 
C Е В КИА | 
Process summary 
[) 
1 9 
Ni Νο Νο -2 
1 2 2 8 3 


АВ 108 BC-AB AC-2AB BD = ΑΒΝΙ 


D BD 
CD- dBc авг” gz. CD BP 


DE-CD-EF  BE-.DE 
AE EF 
N3 

















AE = АВ + ВЕ СН = 





ЕС = ЕЕ+ СН DG = Ср - GH Ва = s 


2 2 2 
s РЕ ОО EG il ТЕЛИ 


2:DG 
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2 2 
ΡΕ Db-DE DE 
-— Des Dd = — 

































































Ec: с: | 
Eb Eb BD 
BED DEE Ee-DE 
Ed = s Be - ` Ef = аан 
DE Dc DE+ Ee 
Ес-ЕЕ be-BD 
Eg - : bg = Eb- Eg БМ 2 = 
DE Db 
BM-CD 
ΡΜ... BD? вм? Bk - BMC 
DM 
BD-HM 
НМ = CD - DM Hk = 
DM 
2 
BM-Hk Hk 
k = k-— HI-,Hk + Ik 
BD M 
BE:EF 
Ea - Ва = ВЕ + Ба Іа - IK + Ва + Bk 
ΡΕ, 
ΒΡ.ΕΕ pus Hr 
Fa - FI = а" + Fa Л -- — 
DE FI 
Fa- JI D: 
]m - a:J JK = _CD:Jm 
FI BD + Jm 
JK 217.571 


When GH is small, so that H is on the other side of BD, the 
similarity point is on the other side of the figure. 
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I found this little sketch in my notebook and have 
no idea of when I did it or why. 

















Does CF always equal EP? 














А:-100 δ-Ι.Δ-Ι 


295 DG; - BG- BD; 
A 


BG-10 ОН =BG 


GN = BG BD; | 















































L K 
DH; = GH + DG; DJ; = BD; DH, 
R Р DG; GN 
EG; r ВЕ; - BG- EG; 
GN + DJ; 
Q F L EH, = EG,+GH ЕК, = |BEyEH, 
H б Е ОВ А : 
(ЕК; 
АЕ; = AB; = AE; - ВЕ; 
GL = BG AD; E АВ; 4 BD; 
0 \ М GL-AD; 
AG, = AB; + BG 013; = 
5 
СІ. АЕ; МО-СВ, 
EP, = GR. = DJ NO = BG МК. = GN + GR G = СЕ, = 2G 
5 AG; 5 Š Š Š 9; NR; 5 9; 
2:10 15 2:10 15 
0 | 
DJ2, - DJ; б CF,- EP, = | | | | 
— — 2.10 
РР 15 ОҒЫ 
0 50 100 κ 50 100 
5 5 
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L K 
R P 
Reducing both by the symbolic processor 
leaves a little. 
Q F C 
D - ЦВ А BG-10 BD: ВО 
13 
42:BG - BD 
CF = 2:BG: BD: i 
(BG + (ΒΡ-/2:Β0. BD) 
N M 
 BG-|[BD-2-BG - BD - 2-BG-BD + BD?) 
EP --2.BG 
2 
EP =5.556  EP-CF-0 (BG + «Βρ.( Ρα - BD) 








3 
a | 


Ba + |[Bp-/2-BG - BD)-2-BG - BD 


And if I divide one by the other and reduce; 
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This is another figure that I had sketched out last year but 
never got around to writing down. 


Given a Circle, place the next on the diameter. 
I tried to reduce this series with the symbolic processor, 


but it is having trouble, at some point it switches AC for 
N EC and I get the other circle. 


[к= Μ 
rur. AE 


AD = Radius AE = 2-AD АС := κ. 


(Ж CD -Ар-АС DO-AD CO =4DO? + ср? 

































































DO-N 
NO = АЕ МО := ONO CM = MO- CO 
Е [) C БА 
DO-CM 
о ко ο όνος; 
MO 
JK - CK 
N 
M 
L 
ло CD-Oe 
K H Ke:- — Ое-КО-Ке de- 
d |в | DO + CK 
b з E 
те ПКС Ke 
L B A CD-Jd 
Jd = de + Je bd = 
KO 
K З 
Ode оларда DO: ba 
CD 
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Ν ν Kh - CK- Db 
FL 
JK-Db 
Lh = CK + Kh FJ = ——— 
Lh 
K 
1 
b J N= FJ =3.965 
h 1 
C ВА Radius=108 СК =19.44 











And from the other side; 


10 


М-- FJ 251.53 
9 

















Radius- 108 CK = 19.44 
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This figure might be recognized as the similarity point 
for Gemini root projection. 








| Given AC, CF, and that 


АС--СЕ [pc. [Be + СЕ- вс) 
1 СЕ + 2.|BC-|BC + СЕ- 2.вс) 





find ВС. 


N сап be any value whatever, except 0. 








СЕ-216 AC-4729 М - 100000 
_ СЕ 


СЕ: АЕ = АС+СЕ АЕ =АС+СЕ 


ЕС-АЕ 


FG М ЕН = EF = СЕ 























EF-FG FG: AC 
= DF = CJ = 
D LB A EH AF 





DP = CJ 











CD -CF- DF DK - FG KP- DK- DP 





| CD-DK 
KP 


BD: BD = 40.089 





ВС = Вр - СЮ ВС =7.201 





























J LB А АС. -CF μοι ВС + cF- вс) 
і с СЕ + 24|BC.| BC 5 2.ΒΟ) 
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НО 

















CX 
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Three Base Theorem. 


Three peaks, three predictable bases that intersect 
our hypotenuse through the Gemini roots. 


ВС -7.2 CI - 216 CG = = BI - ВС + СІ 


ВЕ - .BC:BI ВМ = 61.38 


ΕΜ = ВМ? + BE? BD - EM- BM 


ВН:-ВМ-ЕМ GN = Сб СЕ == BE- ВС 


ВІ- СІ- ΟΕ EN-4CEEI ЕН = ВН BE 
2 
EN 
EG =EI-CG АЕ = —— HI = EI- EH 
EG 
_ EN-HI 
EI 


HL: AG = AE + EG 
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Un 








A ABE Бат 
HL 
ЕС-А 
сз OBS 
(Еа-- EG) 


FI = CG-FG FP -4CFFI 


























€ XD 


























FP:AE 
AF: AG FG EO- 
AF 
da 
EO:FG 
A ЕР - АЕ-АЕ GU: τες 


АС = АЕ-СЕ АГ-АС-СІ 


АР = JAF + ЕР? Aw AC 


АР 





_ AFAW 
АР 


АХ: CX - AX- AC XI - CI- CX 









































А | WX-4CX-XI ХС -CG-CX YU: XG 





UV-CG YV-YU«UV χη. МУХ. 
WX συ 
CH = AH - AC раз NEN 
XH + CX 
ср =вр-вс px. X WX 
WX + GU 
CD у 
CX-DX 
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Un 





Γη 








Ч) 














гп 





(D 




























































































ELEO 
= GU- AI Ed - IZ EO + Ed E 
AG EH 
"А р 
B A dua ο. C 
СЕ:Се 
ЕО + ЕЁ 
Ek: BI Ek-B 
Ek = GU Ig - — Cm: E 
BE BE 
gn: ЕР 
Fn = № gn: FI ЕН = -——— 
FP + Fn 
Α 
ΕΗ zi _ CF FP 
AH-AF ЕР + Ст 
CD =} 
CF- DF о 
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B C 
K N 
D J 
Γ B СА 
K N 
D J 
E D СА 
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Given CF and CD such that CD =/AF-AC - AC find 
AC. 


CF -216 CD -32.89 СЕ = = EF - CE 


Except for 0, N can be any value. 


М:108 FG-N DK =N DF-CF-CD 


_ ОК-ЕЕ 
ΡΕ 


ЕН: ЕМ = FG HM = EM - EH 





CN -FG НМ -ЕМ - ЕН GN-CF 








GM -EF JN L ΜῸΝ jc CN. JN 
GM 
KP-JN JP-CD Aap- ГЕ 
ΚΡ 


АС = AD CD АС=7.201 
AF = АС CF 


AF-AC- АС | АЕАС _ 
CD i AD 


1 
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I had finally decided to write this up in Oct. of 94, 
and being punctual, here it is. 


Given one root in a prime root series, determine the 
rest of the series using the straight edge method. The 
other method uses a compass and is shown at the 
end of document. 

Process Summary will use th root series for 

example. 


5 3 


AG = 3 AB -= 1 АЕ := 3 


BG = АС - АВ GZ-BG YZ-BG 


BY: BG ВЕ-АЕ-АВ ЕС = BG- BE 
_ BY-EG 
BE 





ОН: 














ὃς GZ AG в GH-(GH + 62) 
ЕС СН + Ga 
Gb - GH- Hb 1 = ΓΞ 
СН + Ga 

pien- as В 

BY + Gb 
AC = АВ + ВС 

GZ BC 





CG - BG- BC BJ- 
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ΒΙΑ 
Gk ЕВ ее 
AB 
і YZ GK 
FG = —— AF - AG - FG 
GK-KZ AG-KZ 
е=—— Με-------- 
GK + Ga GK + Ga 
BG - Ме) ВУ 
pp MO AD = AB + BD 
8 KZ - Ke 
1 1 
5 5 
\АВ?-АС?) (АВАС!) | i 
AB E AC g 
1 1 
5 5 
(aBa?) _ (АВА?) _ | 
АР 2 AE 7 
1 1 
5 5 
\АВ!-АС?) (AB AG) _ | 
AF 7 AG 7 
в uw ux B А 





Compass method 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 
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What is CX? 


I have had so much back work to catch up on I 
post dated a couple. 








2 AB -54 AG - 270 














BG - AG- AB BF == FO = BF 


АҒ - АВ-ВЕ FR = BF 


AR -JAF SER AQ - AP'AG 


AR 























AF-AQ б FR:AQ 
E a ыы 
АК АК 


Аа: 











Еа = АЕ- Аа OQ = |н? + (FO + Оа)? 


со 099 oy -BF + po? 


БО + Qa 




















A CO - OQ- CQ CQ =49.923 


AG - AB 12-(АС-АВ) 


AG + AB 2 2 
АВ + AG 
CX - СОСО CX = 80.498 


= 49.923 


























сх- ЧАЙ АС = 


(АВ + АС) 


2 
AG AG AG 
2 + AB- 


(AB - AG)? (AB + AG)? (АВ -AG) АСХ2-80.498 








It is the square root of the intersection of two cubic equations. I wonder what the 
geometry of those equations would look like? 
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Geometric Exponential Series of the form 


Root- à 5:2 5 

















Root Root- ὃ 
2 N x N Root N Root +N 
5 , and | 0 








Root- 1 N -N 
N Root 





Generalize some of the ratios found іп 01 08 96 and 01 16 96 
for the sides of the right triangle. 


N=4 Root 24 М =1 BG =N АВ-М 








BC-AC-AB ЕС-АС-АЕ EX -4AF + АС? 


2 
АБ FY-BG 
: BD - 


sens AD = ВО + AB 
FX FX 


FY | 





DG - AG- AD DK = 4BD-DG 


вк -JBD? + DK? GK = DG? + DK 


ΒΚ. B f 
_ С GL - СК-ЕС 
Ρα BG 








BJ: 
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Plug in BG here as М. ΑΒ as M. Plug іп root series also. 
К 
j N=4 Root=4 6 =1..Root 
Ü F ОВА M-I 
L A 
GL = 1.377 BJ 20.275 a =5 -- -5 
BJ AB 











Root 
-2415 Sf -2415 2 oS -8.075 ВК -8.075 
GL BJ 






































Root- 1 AB 
AG Root б 
АВ 
К 
BD-B BD-F 
BM = £ FQ - S 
BG BG 
J 
Ü κα JU (MB A 
6--2 6 
АС Root AG Root 
AB АВ 
1 0 
Root Root 
АС _ On the left is the first and an ds 
—— 9,769 : AB 
FQ last of the series, on the 
right is the entire series. 

A 
an =32.665 
BM 
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First Day. Page 74 (28) Galileo 


Imagine a cylinder about the axis CF. The area of the circular ribbon Gl is always equal to the 
area of the circle HL cut by the cone CDF. Galileo uses this to "prove" that a point is equal to a circle. 
He will first states that the volume of the cone, CDE is equal to volume of the bowl ADF. Because they 
both degenerate, one to a point, C, the other to a circle with radius AC, the point must be equal to the 
circle. He further states, since this is the case, all circles are equal to each other. 

"Now, since as these solids diminish equality is maintained between them up to the very last, 
we are justified in saying that, at the extreme and final end of this diminution, they are still equal and th 
one is not infinitely greater than the other. It appears therefore that we may equate the circumference of 
a large circle to a single point. And this which is true of the solids is true also of the surfaces" 

Galileo took this example from "twelfth proposition of the second book oDe centro gravitatis 
solidorem by the Archimedes of our age, Luca Valerio." 


t20.1. N 110? 





AD:-5 CI-AD CP,-0 ке. CL-AD GP -AD 
N 


ІРР (OP НЕСЕ GP (в) (нр)? 
D F E g 


GN =2:AD IO -2:1Ρ НІ, -2-НР GN’ - поч HL, Ἴ ок πο) «s (HL)"| 
































TGN? s (10) 4 
0 
o 





І will completely agree with his analysis, providing that he does not change the subject. They 
are both still equal in volume, in his original statement, or area in his proof, which is 0. He does not se 
what he has done, he has in fact exonerated Euclid. The boundary is not part of the figure. By the loo! 
of the text, Galileo was completely awestruck by this simple little miracle. Galileo was not the first to 
change coordinate systems of reference to make it appear that he won a bad argument. Plato used it 
to stun many audiences in his dialogues. Einstein used it to bend space. Galileo still had a "ball 
bearing" metaphor for geometry. 


09 03 96.mcd Page 1 3/15/97 


First Day. Page 89 (44) Galileo 


Given a straight line divided into unequal parts which bear to each other any ratio whatever, to describe a 
circle such that two straight lines drawn from the ends of the given line to any point on the circumference will b 
each other the same ratio as the two parts of the given line, thus making those lines which are drawn from the same 
terminal points homologous. 





AB - 100 CB - АВ св«АВ =1 
252 2 


AC-AB-CB CD-CB 


AD = JAC? - cp? 


СР-АВ AC: 
| Ap, АСАВ 
АР АР 








ВЕ: 

















AC: AE 5 
_ ΕΕ - CD: AF 
AD AC 


AF: 
ЕС = AF- АС FE=FC=1 


REsp ЕЗДЕ АСЕ μιας АСЕЕВ. κι 
AD 2 
AD 
2 2 2 2 
(AC.AB AC? + Ср?) τ пра ac ACAB- AC + CB?) ci eda Bc CBE 22 


ΕΕΞ АС - 
САС? + Ср?) САС + cB?) ο 








ο σοκ ο ο (AB μη АВ св. (AB-CB) _ 
AC (AB - 2:CB) AD (AB - 2-CB) AD? (AB - 2-CB) 








AB AB - CB AB AB - CB 
νὰ’. =1  СВАС--2--, CB сада NE 
(АС ср?) | (AB-2CB) (ασ св?) (АВ-2<СВ) 





AB СВО аса ЕН)». 
(АВ-2-СВ) (ΑΒ -2.08Β) | 
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АС АЕ АЕ АВ 


C =1 
СВ ВЕ ВЕ (АГ-ВЕ) 








ме АВАС, АС АС 
(ADBE) co 90 CB 











T CG = 2.ЕС сх» P GX = CG - CX 


XY = 4GX-CX AX = AC+CX 


1 BX-CX-CB AY - (АХ? + ХҮ? 
BY = (Вх? + хү? 
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One Circle 




















By John Clark 
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Not changing the height of a given triangle, or the length 
of the subtended side, what happens to it's area if we 








92 53 halve the angle of опе side? 
81 
п = 1.3 
92 3 
а b с 
5 κα b S Dor с 5 3 = а 51 
с а b 


Is This a Triangle- (5; +S5 >53 (|81 +53 >52 (8S5 553.25 

mee 8 | lj 21 31) ( 1, 3, 21) ( 21 3, 1,) 
1 

As was learned in school, the area of a triagle is given OP EG 


From 04 02 97.MCD I show that 


H ως n n n n n n n n n n n n 
a 2$, 


n 


And since В:- S 1 


= n n n n n n n n n n n n 
4 


Area is defined as А, E 








What is the definition of acute, solely in terms of the sides of a triangle? Basically from this it can be argued 
that Euclid's definition of acute or obtuse was out of order. 


(S1 «($2583 ‚1,0 
n n n 





Acute, = if Acute, Acute2, = if 











(5 | (δα >82 .1.0| Acute2, 
n n n 


0 


0 


if we halve 5 ls +S 2H if we halve 5 l. +S 2H 








---------А -А 
H, P s 425152 2 Жалы 2 h 
Is This a Triangle- 1 
52 3 Since the greater angle is subtended by the greater side, 
halving the lesser angle increases the area of the triangle 
by the greater amount. 
51 
pues н Ἐπ 3) Β 
9229 = -А>--------А 
| 24 3,) 2 n 2 n 





Given two sides of a triangle, the height and if the angle contained by the two sides is acute or not, find the 
remaining side. What would happen if you were given just the equation and had no idea what the equation 
represented? You could not possibly solve it so quickly. 


[5 +S, +S RS +S, +S -|s -S5 +S 55 5523 -S 
Н = l, 2, 3, Li 2, 3, 1, 2, 3, 1, 2, 3, 
п 2.5 1 


n 


51,52 and du Tr find S 3 


Acute, Is_This_a_Triangle= 1 


0 _ 2 2 
VRAT 5 2) - (H,) 
5х τς, - 54 ‚51 #84) 
n n n n n 


a=2 b=3 с-4 < Plug your values in here. 
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Given the base, one side and the height of a triangle, find 


the remaining side. 51-3 85-4 Н = 
2-5 | 


Just try asking Mathcad Plus 6 to solve for 53 in the 
previous equation. 


ας ed coque qne 


S 4 = 3.873 


_ |2 2 

S 3a = |Н MS 5 за = 6.945 
Sas ο S. =1.327 
3b ^ t» хь 3b- + 


54<51-0 











The Ellipse 09 11 97 


Given that the major axis is AD and the minor axis is twice CX, derive the formula for the radius СЕ, 
the height BE, and the foci axis MN. 


AD «10 Тағы; В:-7 6:21.R-1 

Ар 
АВ; -δ---- Вр; = AD - АВ; 
ως Dee CY:=CX CF:= AC 


4 
- " 2 
BF} = [AB BD; BC. СР - (ВЕ) 











сро СЫ” (BE + (вс)? 











L| 
-- | 16AB-BD:CX? + Ар! - 4-AB-BD-AD? 


2:AD 


2 E" 
AD CX 
MN -2. >) - CX? BE = 24[AB- BD- 


The length of the radius is given in CE, the height in 
BE, and the foci axis in MN. 





Тһе Delian Quest 


(AB?- AE), 3 )- = 0.00€ 







(AB-AE?) 3 )- D= 0. 






































The Delian Quest 
Introduction 


The Delian Quest is a novel written primarily in two languages, Geometry and Algebra. 
The smattering of English is of no great consequence. The figure is Geometric Grammar, 
the equations are Algebraic Grammar. 


Place Introduction to logic here. 


Тһе Delian Quest 







(AB?- AE), 3 )- = 0.00€ 


(AB-AE?) 3 )- D= 0. 






































This was originally type written and hand drawn figures. | ran copies off to send 
out into a non receptive world. | did not blush at my own ignorance. 


THE DELIAN SOLUTION 


| do not view the Delian Problem in the traditional sense, that is as the problem of 
duplicating a cube. | view the problem of duplication as only one application for a 
Geometric process of general cube root abstraction. Truisms and processes are there to 
be discovered, if they are at all possible, it is possible to discover them. The Delian 
Problem is, for the correct Geometric figure, just one application of that figure. But then | 
am not a Geometer. In fact | dropped out of College to work on some items that | think 
are of particular importance, and tracing down the solution of the Delian Problem was 
just an example of some of the researches for that work. | have not even studied much 
of applied Geometry, | have been working on the theoretical aspects of it. Therefor this is 
an amateurs presentation and is not anything resembling a "finished" demonstration. 
The preceding figures are, however, technically correct abstractions. 


While doing my first once over of the Elements, | found the propositions in Book 2 
relating to the equality of complements. It occurred to me that since this was the correct 
method in which to manipulate area, an extension of it could be used to manipulate 
volume. This proved, after much searching, to be true. An extension of the figure can 
be used to abstract cube roots as well. 
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To cube a three dimensional rectilineal figure one has to start with the concepts of 
area manipulation on the two dimensional level. Starting with the rectangle in plate 1, 
one can see step by step, through plate 4, how to manipulate the figure while retaining 
the same area. If you study the Elements you will find a more complete set of abstracts 
to learn from. The method of squaring two sides is an abstract from this method. 




















Plate 1 Plate 2 
































Plate 3 Plate 4 


The question becomes- "Can the figure be extended to work with three sides and 
retain the same volume?" 
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| will take a short side trip. Turn to plate 5. Given a square and any point on the 
diagonal ray off the square, that is, extended outside of that square, divide two sides of 
that square into identical ratios with a ray from the chosen point. Plate 5 demonstrates 
the solution. № you play with the figure long enough you will find that it is a direct 
abstract from the figure that yields square roots. Length AB=CD, BC=DE. This is not a 
trivial matter, for to perform cubic reductions we will have to find a method to divide this 
square into three such segments that have a special relationship. 


A B C 





Radius 

















Plate 5 АВ = CD. BC = DE 


FL: 1989 Page3 03/25/96 


Let us take a "bar" as in P.6 and put two of its sides back to back as in Р.7. Also 
lay out a 45 degree angle, as that is what our cube will have to end with. In P.8 we lay 
out where the cube is suppose to take place and we place in the two rays that will make 
the respective area manipulations. After several of these figures we will note that the 
two angles are indeed related because it always takes exactly two divisions to cube the 
figure, however, in this configuration | cannot gather any hint of another relationship 
between these two rays, or their angles. 
































P.7 











P.6 












































P.8 P.9 
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ame side of the figure, | not only save paper, | also 


If | place both rays on the s 
-F, and by working with these segments find that the 


see a relationship, A-D, B-E, C 
square root of AC-B. 












































m A 
D 
< Z 
3 E 
T É 
5 v 
P. 10 A-D, B-E, C-F Р. 11 


With a little more playing around, | note also that | can put а "hat" on the figure 
and that rays from the corners of the square under that figure will always converge on 
that semicircle. The immediate implication is that, not only is the square root related to 
the right angle, but the cube root as well. 




















Let us work with the square in 
a right angle for a moment. In P.12 
we find the answer to the question— 
"How do | find the square in a right 
triangle?" 
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Plate 13 


(f x 


Plate 14 


(έν 


Plate 15 


























Plate 16 
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In Plates 13 through 16, we 
find the answer to the 
question—"Given a length 
of line, and another that 
must be one third or less of 
the first, what is the right 
angle which contains this 
segment as one side of a 
square?" The questions 
could be stated more 
technically than this, but—. 


03/25/96 





In P.17 We see that 
"The square in a right 
triangle is equal to the 
square of the remaining 
two segments, and in a 
A = B : H " 
duplicate ratio and 











< A— B> 





P.18 "The three 
triangles on the sides of 
1 3 that square are in a 
triplicate ratio to those 
sides of that square." 











P.19 Shows another 
square that can Бе 
formed using the same 
segments as the square 
in a right triangle. This 
square will be used in 
demonstrating another 
triplicate ratio, and that 
is the Pythagorean 
principle for cube roots. 
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Plate 20 Demonstrates the triple implication of the Pythagorean theorem in the 
cubic expression. |t will also do well to note that the three squares in continued 
proportion on the diagonal of the square under the right angle major have the same 
relationship as the segments on the hypotenuse of that given right angle. 
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There is one more triple proportion to look at. Plate 21. 























All three semicircles intersect the semicircle which we draw our right angle in at 
the same point (A). From the center of the square under our eventual right angle (E) 
until they all intersect on that semicircle (A) they will produce a 90 degree angle divided 
into a 45 in the semicircle that is used for the square root application. | will leave it to 
the inquisitive reader to find the proper method of using this information to find a the 
method to find the intersect of the two rays under this figure. One will note that | have 
written in the progression along the bottom of the plate of the lengths involved. 
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Let us turn now to a simple but very productive diagram, Plate 22. 


C 


How close is the segment AB to the cube root of the circle given as a sphere? Is it 
well within pencil tolerances? 
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What approximate cube root figure is the segment CB a part of? (for abstract see Plate 
12.) 






































Plate 23 
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On Plate 24 the radius for the circle OP is given by MN. 


ОР = MN 























A 
A 
Y 


v 





One of the items that one will find in working with the figure is that it is infinitely 
recursive, by adding a couple of lines in the right place, one has another cubic 
relationship. 


How do we test for accuracy of our cubic results? It will be noted that on the line 


that is the cube root of В2А (if you have missed it, the figure gives both roots, А2В and 
В2А) there is a series of intersects, (three of them). When these intersects form a line 
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parallel to the base of the figure then the result is accurate, this should have been 
abstracted, and used for proof, during one's play with P.7 and P.8. 


A great number of propositions relating to the figure can be generated, of which | 
shall not here produce any. Doubling of the cube came very early in my search, the 
difficult part was in learning how to abstract any root. Now | have much work to do, and 
much learning to do to complete that work and | hope you have fun with the figure. J.C. 
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І was so happy with myself that | found all this out on my own that | sent it out to 
see if anyone would publish it. The returns indicate that it was stillborn, however | 
continue my explorations. Good books on Geometrical constructions are not readily 
available and | am quite ignorant of what has been done in the way of plane Geometry. | 
strike out more or less on my own on the Delian Quest. | take only One Cirlce, One 
Square, and One Line as my travel companions, not to mention Elementary Algebra as a 
consultant. 
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GEOMETRIAE DEDICATA 


Managing Editors: 


K. STRAMBACH 

Mathematischeslnstitut 

Bismarckstr. 1 1/2 

D-8520 Eriangen 

ER. Germany 

Telephone: (0)9131-8525(X) 
or 852502 


F. D. VELDKANW 
NblemakchMm4uw 
Postbus 80.010 

3508 TA Utrecht 

The Netherlands 
Telephone: (0)30-531519 


Utrecht, 15 December 1989 


Dear Mr. Clark, 


From Kluwer academic publishers | received your 
manuscript The Delian Solution which they presumed you wanted to 


submit 


for Geometriae Dedicata. It is not clear to me what these 
considerations on elementary Euclidean geometry are aiming at. 
Geometriae Dedicata is a journal for research in modern geometry and 
related fields. | think it is not the place to publish your manuscript, 
which we cannot accept therefore. | return the three copies under 


separated 
cover. 


Sincerely, 
F.D. Veldkamp 
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PO. Box 6248, Providence, Rhode Island 02940 USA Telephone (401) 272-9500 
Telex 797192, FAX 401-331-3842 


Location: 
201 Charles Street 
Providence, RI 
02904 
December 8, 1989 
Professor Professor John J. Clark 
Dear Professor Clark, 
| recently received your manuscript entitled "The Delian solution" for 
consideration in BULLETIN (NEW SERIES) OF THE AMERICAN MATHEMATICAL 
SOCIETY. Please note that | am forwarding your paper to Professor Roger E.Howe 
(Department of Mathematics, Yale University, New Haven. CT 06520) and that you 
should address all your inquiries to the editor. 


Sincerely yours, 


Christine Vendettuoli 
Publications Department 


Serving the mathematical community for over 100 years 
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American Mathematical Society 


Department of 


Mathematics 

Roger E. Howe Yale University 
Bulletin Box 2155, Yale Station 
Editorial Committee New Haven, CT 06520 


December 14, 1989 
Dear Professor Clark: 


І regret to inform you that we are unable to accept your paper, "The Delian 
solution" for publication in the Bulletin. Our reviewers felt that the results are not 
of sufficient general interest or significance to warrant publication in the Bulletin. 


Yours truly, 

Roger E. Howe 

Editor 

Research Bulletin 
REH/med 


FL: 1989 Раєе!7 03/25/96 


JOURNAL OF GEOMETRY 


Editor's Office 


Prof. Dr. H.-J. Kroll 
Mathematisches Institut 
Technische Universitiit Munchen 
Arcisstr. 21 


D-8000 Munchen 2 
January 17, 1990 
Dear Professor Clark, 


Thank you very much for your manuscript on "THE DELIAN SOLUTION". 
Date of receipt is January 12, 1990. As soon as we have the referee's report at hand, 
you will receive further information. 


Yours sincerely, 
H. -J. Kroll 


Expert opinion on the article "The Delian Solution" of John J. Clark: 

You can find some interesting statements in the submitted version of this article but 
exact constructions are missing. Mostly it's not clear where some points or lines come 
from. Therefore the proofs also cannot be examined very good. And for the more 
complicated constructions it's very difficult to follow the ideas of the author. Moreover 
the relation between the single statements and the opening problem doesn't come out 
very good. 

All together the article in the given version is not understandable. 


JOURNAL OF GEOMETRY 
Editor's Office 


München, 1 June 1990 
Dear Professor Clark, 
Your paper "The Delian Solution" submitted to the Journal of Geometry is hereby regret 
tably returned by the decision of the reviewers. 
We are very sorry that we could not be of any help to you. 


Sincerely yours, 
H. -J. Kroll 
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(This one is а form letter.) 


| société mathématique defrance 


paris, le 
BULLETIN 


n. réf. a l'attention de 
ν. réf. 


Cher(e) collégue, 
Le Comité de Rédacton du Bulletin de la Société Mathématique de 
France n'a pas pu accepter votre article intitulé 


the Қобсад Seer 


Malgré l'intérét de votre travail, celui-ci ne correspond pas à 
l'esprit de notre Revue destinée à un large public de mathématiciens et 
non à des lecteurs trop spécialisés. 


Nous vous prions d'agréer, cher(e) collégue, l'expression de 
nos sentiments les meilleurs. 


P. SCHAPIRA 
Directeur de la Publication 


P.J. : Manuscrit 
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Тһе Delian Quest 







(AB?- AE), 3 )- = 0.00€ 


(AB-AE?) 3 )- D= 0. 






































жетті A Triplicate Ratio 06/20/92 


"P i Given some point O place CE on BF 
m such that O is the point of similarity. 


М :=1.52 N 5 :=.89 N 3 :7.66 
ΡΕ ΞΝ MO TN, CE ΞΝα 


FM :=42BF? АВ := BEMO 








АЕ :=AB+BF АР :=/АВ:АЕ AQ 
DQ |Ар'- АО? QR:=DQ QP :=ро 


AP:-QP- AQ АВ:=ОВ+АО АС:=АР 














AE:-AR AO:=AF BC :=AC- АВ 


EF :ΞΑΕ- АЕ EK:=EF ВН := ЕК 


The last ratiocan be tediously proved by reducing each term to 
the givens. 


Edit 062800 
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08/12/92 Rusty Cube of a Sphere 


Given AB, how close is BJ to the cube root of 
AB taken as a sphere? 


1 
3 


N:=9 CUBE ROOT:- | San? 
\ 
ΑΒ ЗМ BD :=АВ BG ЗАВ 


2 
DJ ЗАВ СС := Ша ВС:-СС 


CD :- BD- CG DG --4 cp? CG? 


GJ = DJ? - DG? АС :=АВ + ВС 
AG := AC? СОЗ АЈ:=АС + С] 














АЕ:= АСАЈ pj 59M BE :- АЕ АВ BJ := ЕР + BE? 
AG AG 
CUBE ROOT _ 0.99906 
BJ 
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Тһе Delian Quest 







(AB?- AE), 3 )- = 0.00€ 


(AB-AE?) 3 )- D= 0. 






































01/08/93 Pythagoras Revisited 


Given AB, BC, AC, what is CD 
and CJ? 


$1:=2.24 $2:=1.046 8341517 








G 
H 
AB 51 ВС 1552 АС -5; 
2 
AG:2AC BH:=BC АЕ:= АС 
А Е D F B AB 
ΒΗ 
BF :=—— ЕЕ:=АВ- (АЕ + ВЕ) 
АВ 
2 2 2 
Е 293 +51 - 52 


рЕ:=ЕЕ Ар =AE+DE AD: 
2 251 


2 2 2 
E +51 - 53 
251 


BD :==ВЕ+ DE BD 


CD :-JAC?- Ар? 


-81%52-53)(51%52%53/(81-52-53)81%52-53) 














CD := 
28, 
G 
H Αα -55 JD:AD-AJ CJ:=4JD?+ cp? 
S | 2 2 2 
АВ? 
А JE DF B (С? вс?) DUELO =0 








The sum of the squares on any two sides of any triangle is 
equal to the sum of half the square on the remaining side plus 
twice the square on the medial bisector (CJ). 
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06/03/93.MCD Exploring The Curve CJ 


Given AG and GF - AG/3 and any 
AC, is BD the square root of AB x 
DG? 


М:-2 N5:-4 
АС ЗМ АС AG ск АС AE AG 
Ν2 3 2 


EG:-AE  AF:-AG- GF FM :=^/АЕ-СЕ 


GM = σε FM? GN:=GM_ EN:=GN?- EG? 


NH:-GM NS:-GM РМ:=АЕ PS:-NS- PN 











ST:-2:GM SQ:=AC+PS  QT:-ST- SQ 














QH -А|80-0Т СО ΞΕΝ CH:-QH- CQ 


2 
АН :=^|АС?+ CH! CG:=AG-AC бН:=/С6?+ CH? АЈ:=АН AB = 


2 
GL = GH DG E BD :=AG-(AB+DG) ΓΑΒ DG- Вр = 0 


2 
Й Їм һ12М,-12 
N ΝΑ 2 2 кезеп 


з 3 N5 
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06/07/93 For All Triangles Find BD 


Given AB, BC, AC, CD, AD, find BD 


To simplify use line names found in 010893 


51:55.55 $5:-4.61 53 := 1.5 


$5 :=4.5 S 6 := 5.48 








АВ =S 5 ВС 5-56 АС :=51 CD :=53 Ар :=5 › 





(-$1+$2- 53) '(51+52+53) (51-52-53) '(51+52- 53) 





ΡΕ := 
251 


2-81 


СЕ = (Ср DE СЕ := BC- BF) ЕЕ:=СЕ- СЕ  GF:-DE 
BG :- BF- GF DG := EF BD :-4DG? + BG? BD - 3.983 


OR 


BG j ‘= BF + GF DG , :- EF BD, := |рс?+вс 2 BD , = 5.757 
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06/09/93 Rectangular Roots 


= Е Given AD and DE divide AD into the 
rectangular roots of DE. 


М:=5 N5:-2 
AD 


AD:-N ΡΕΙΞΝ2 СЕ:=рЕ BF:-— 
Α Β C D 2 


АВ :=ВЕ BC -4BE/- CF АС:=АВ+ВС ΟΡ:ΞΑΡ-ΑΟ  4CDAC- DE- 0 
АС=1м№+1. Ш 3.N Cp :- iw. 1. ЕС 1 ΕΝ; 
2 2 2 2 
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06/21/93 Pyramid of Ratios | 


Divide AB by N1 then divide CD by N2, 








с what аге BF/EF and AC/AF? 
N1:-3 N2:=5 $:=1. № 
АВ :=1 AD AB AL АВ 
М1 2 
АВ? 
А нав K L B DL-AL-AD АС>-|-- 





α,:ΞΑΙ, CD:=.DL2 + CL” 








ср4 DL-DE, CL-DK, 
DE, ‘= —— Be AK, ‘= AD+DK, BK, :=АВ- AK, EK,:-— — ^ 
N2 DL 
: с AL-DK, АСК, 
ВЕ, ‘= (ЕК, ) + (вк, нк; πα, BH, :-BK, HK, ЕН, ETE 
ЕН, АВ ВЕ, ΑΒ 
AF, --------- ВЕ, = _"____ ЕЕ, = BF, - BE, 
BH, BH, 
N1-N2 o (N1- 1):N24- 8 
N2-$ | N14 
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06/27/93 Describe А Circle About а Triangle 


Given the difference between three non-collinear points, find the 
radius of the circle that circumscribes them 











A:=(AB + ACA BC). (AB + BC> AC) (BC + ACA AB) NOT(X) :- X20 0:-0.2 
BK = AE:-AC ВЕ:=ВС 
ΑΕ; ВЕ? 
АС := BJ: ——  GJ:- AB- (AG + BJ) 
AB AB 
HJ x BH:=BJ+HJ CH -4BC/- ВН? 
BN eee BM з ВОВК ΜΝ :- BM - BN 
2 BH 
рм.=ВН ММ gy c [BN? + DN? 
CH 
radius :=if(A, Вр, 0) imaginary radius:-if( NOT(A), ВО, 0) 
radius - 3.375 AB AC BC 
imaginary radius = 0 ο... ы Ба Эл 
ВС АВ АС 
А-1 
AB=3 AC=4 BC=6 


The name of the Radius as a proportion of the given names 


51 852 5 
15 25 35 
S4 +52 +83 · -S, +52 +S -fs -S> +53 :|51 +S, -S 
15 25 35 15 25 35 15 25 35 1; 25 35 


кІ-|3.375 3.375 3.375] 


К; = 
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07/15/93 Pyramid of Ratios ΙΙ 


AB is divided by N1 and AC and BD is divided by N2, what are 
EG/FG and CD/DF? 











C Мі =3 Nə :=5 0:71 Nə 
2 
АВ-і Ap: AB Ac: |АВ-вр:-АВ-Ар 
G NI 2 
F DE, ID AG, за АЕ, :: AD+ DE, 
Ν2 Ν2 
KH DJ L E B (AG, 
AH, := : СН, :=АН, EH,:-AE,- AH, 
τν 2 2 ‚_ AB Б 
EG, := (EH; ) + (СН; ALT DL:-AL- AD 
2 DL-GH НК. ΡΕ СН, ΡΕ 
cL:- [АС HK, з Š EK, «ΕΗ. ΗΚ, 0], = LABES. FJ, = 99 
2 CL EK, EK, 
ЕС, ОЕ 
ας 2 2 = Š Š - = 2 2 
s = (DJs) + (EJ; ΕΕ. 2a 6 FG, -EG,- EF, ΟΡ А СІ: + DL 
δ 
Ман (N4-2) Р 
Ν2- ὃ 
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07/25/93 Pyramid of Ratios Ш 


Dividing DC by an number provides wht in terms of BE/BF and AF/CF? 


-BD 


BD ΞΑΡ CD: 








a © 
"ux Е 
= 
а. P 
= 
E m qa 
а) шо о” 
" = =. 
© І 
= a 
64 £a σι 
<| <| = 
ο] | = 
|= B 
о Т n 
Ш EN о? 
© = = 
ш < № 
а E. 
a| = | 
e ë 
al^ А = gr | 03 
а) = а 
Т п n 
4% uU 
Q = e 
Е Е = 
m 
© 
а 
ш 





CD - DG; 


CG; : 


DE + EG 


DG: 
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11/06/93 Gruntwork І on the Delian Solution 





Does (AB? x AH)!? = AC and 
(AB x AH2)!2 = AE? 

















М:=4 BH :=1 
BF:-BH gp .- ВЕ рн - pn. BD 
2 N 
DK:-4BD.DH BJ:-DK BO:=BH 
JO:=BJ+BO JK:=BD cp = JEDK 
JO 
KL:-DH LP := ЈО DE; E 











BC:-BD-CD CE:=CD+DE ММ:=ВС 


GH:=MN CH:-BH-BC HN:-42.CH! GM:-HN ЕН -CH- СЕ ЕС:-ЕН- GH 


2 
HQ IM HO:-42.BH) OQ:-HQ- HO ОВ := 99 АВ :=ОВ АС:=АВ + ВС 


Ὁ | = 
w| = 


AE:=AB+BD+DE АН:=АВ+ВН (АВАН) -AC-0 (ABAR?) - AE- 0 
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11/09/93 Solve For Cube Root Placement 


With straight edge and compass only, solve the given problem. 

BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH and 
the cube root of AH squared by AB. Find AB and place the roots. 














" Q N:2 BHi=N-1 
2 d 
Я вс:=- ВН ck. NS м3 
2 
ο 
L BL:=CF GP:-BG ВК = В 
Μ 2 
K 
J BD:-BK NP:=BD GN:-GP- NP 
H а Е E DC BA 3 cas 
ΕΝ:ΞΒΙ, GE -4GN?- EN 
Ou——— ©) 
E A CE:-BD ВС :=BG- (ΟΕ: CE) 
СН:-ВС EF:=BD 
FH:=GH+GE-EF FQ:-FH FO:=BL ОО:-ЕО-ЕО MO:=CF AOT 


АС ΞΑΕ- СЕ AH:=AF+FH АВ :=АН- BH 


1 1 


(АВАН) - AC- 0 (АВ:АН2) — AF- 0 BH. 


AB 

The square inside a right triangle on the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken to the 
point of similarity form a cube root relationship. 


2 
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11/10/93 Gruntwork ІЇ оп the Delian Solution 


Given any acute angle in the isosceles, divide the base leg as shown. 
Do the resultant segments show any particular relationship to one 
another? 


№:=11 АЕ :=10 
РЕ :=—— Ар :=АЕ- DE АН :=АЕ 


і AG:-AD АС = AF :=АС 


AB -АСАС 











w| = 


(АВ-АЕ) -AC-0 (АВАЕ) -Ар-0 


АЕ _ |331 ΑΒ 0. Αι 
AB AB AB 
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11/11/93 Тһе Archamedian Paper Trisector 


If one accepts the facts of the original figure, one only need prove that 
BK - AB. 

If one does not accept the facts, examination of the construction 
should make it apparent. Does FK - BK - АВ? 


CJ:- 


EG : 


CO: 


AD: 


AB- 








AJ AJ 


N:-4 AJ 71 BEP EJ:-AE ЕМ:-АЕЕМ:-АЕ AC аг 





AJ-AC ΟΝΞΛΑςΟΙ JN:—4 CN! СР шығы gr A gS 


=EJ-GJ EL :-4 EG? + GL ΕΗ =-ЕСЕМ μμ СЕМ Ан :-дЕ+ЕН 




















EL EL 
-AHON осұ.-АЕ-АС EO =СО+СЕ Εκ- ENSE рь. СЕЗЕ рк. СМЕК 
ΗΜ ΕΟ ΕΟ ΕΝ 


-AE-DE ΚΝΞΕΝ-ΕΚ ВК :=КМ BD :=a| BK? — DK? AB ‘= AD- BD 


BK = 0 AB = 0.25 If PK is parallel to AJ, then.... 








AN АС CN? АР-АВ pQ -CNAP ро-рк-0 
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11/12/93 Το Square А Circle ОН The Base Of A Right 
Triangle. 


Sometime in 1992, | remembered 
reading that some guy spent 
some time in prison and learned 
the process for squaring a 
circle off the base of a right 
triangle but then history lost it 
again, so | set out to find it and 
did. It took a couple hours 501 
wonder what he did with the rest 
of his time? 











S Ро. Using the approximation,x = 
sa yz 22/7, square the circle off the 
base of a right triangle. 


BF 3 


ВЕ:=1 ВЕ:=2— ЕЕ:=ВЕ EHBE Вр:-2-ВЕ AB -BD 
4 
АЕ:=АВ+ВЕ АЕ:=АВ+ВЕ ЕК.-ЕНАЁ ср:-ЕК ВС:-ВЕ-СЕ 
АЕ 
2 
CG:-4BC.CF — FG -4 CF! + Сб? πι Ле. 


BE? 


Т = 3.14159265359 
т A = 3.142857142857 


E 0.999597662505843 
ТА 
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11/18/93 Exploring Cube Roots Plate А 


Using the parallel FO to project to the point of similarity for the 
square root, point L is used for the cube root. 












































ο М:-2 
о 
BJ :=1 BH - BJ HL «ВН ве: BH 
2 N 
H FH:-BH- BF НК :=ВЈ FR:-4FH!4 HR? 
J A 2 
pp FH pp HR-FP LP :=^ HL? - РН? 
FR FH 
FL := LP — ЕР pr = ΗΕ, pL « HR FL 
FR FR 
"М 
FO:=BH МО :-FO-DL LM:-DF 
Ap;-LMFO Αρ -AF. BF ВО :- BJ 
MO 
S Q 
4 5 BK -DL Вр :-BH- (FH4 DF) 
" _ _KL-BQ " 7 [6 
КО :=ВО+ВК КІ. :=Вр Bem HJ :=BH DJ:=HJ+FH+DF LN:=DJ 
Е 7 Ж _LNJS _ й 
75 28) JN:=DL NS:-JS4 JN З BG :- BJ - GJ АС :=АВ + BC 
1 1 
2 3 23 
AG:=AB+BG АЈ:=АВ+ВЈ (AB?-AJ) - AC-0 (ABA) - AG - 0 
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11/18/93 Exploring Cube Roots Plate В 


If AL z 1/2 of CG, then the circle LM passes through the square 


root of AB x AK, being point E. 





























AF :=AB+BF ІМ-АЕ Е. := АЕ 


AE, ЗЧЕІ2- Av? 





№:=12 ВК :=1 
вн = РЕ вр = 99 DK :-BK- BD 


DN ΞΑΒΡ ΡΚ ВО:-ВК KS:-BK НК :=ВК 


. BDBQ οκ. DKKS 


BC BG :=BK - GK 
BQ +DN KS+DN 

DH:-BH- BD FH: DHHR вр:- вн Ен 
HR + DN 


CF:-BF- ВС AL:-CF DF:=BF- BD 


NO:-DF FP:-BH PO:-FP- DN 





Ap.NODN  ,B:-AD-BD AB- 1.523 
PO 
AK :=AD+ DK 


АЕ) =/AB-AK ΔΛΕΙ-ΛΕ2Ξ0 
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11/18/93 Exploring Cube Roots Plate С 


The circle AO passes through point M. 





N:=1 
ВК :=1 AB = ВК АК AB BK 
N 
E Е 
3 3 
AC:=(AB?-AK) AG = (AB.AK?) A 





CG :=AG-AC СЕ “= BH > 


AH:=AB+BH НР:-ВН АР = AH? + HP? 


ao «АР po == AF :- AC4 CF ADs" 








DF ΞΑΕ- AD ЕМ:-СЕ MO :=AO 




















мо? - [рЕ?+ (DO + ЕМ)? = 0 


111893С.тса Раде 1 











АС := AB ΑΕ CE:=AE- AC CG =] AC-CE 











11/22/93 Cube by Iteration 


When Ғ and Р are the same point оп 
C, then a sixth root series has been 
constructed. Use iteration to place b 


on F4. 


АВ :=1 





АС 
АЕ; 
Ар AE- AG 
a Ta Ар» |, AE- AF; 
DE, (AE- AG): AG DE, 
T1 
[АЕ Е 
DH, |:- А(АЕ- AG)-AG-AC рН В pe 
AG atl ОН, АС 
СЕ 5 
0 СЕ; 
T1 AD 
AE A(AE- AG)-AG-AC ? AF : 
АС? + МАЕ - Аб) АС АС 5+1 : ; 
AG ΑΟ (CF;) 








1 
6 
- AD, = 0 


(АВ?-АЕ“) 











(AB-AE?) 


112293.MCD 


wile 











- AD, - 0 





A=166 
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11/24/93 POR Series IV 


Generalize the work of 07/25/93 for dividing the 
base AE with K constant. 


H N4:73 N5:-5 ΑΕ Ξ1 


а:21.М 1-1 В 21.М.-1 








AB = 2“ AD = DK :=AD DE:=AD 
BD :=Ар- АВ BK :=/BD?+ DK? вс:-ЕК gc = BD BG 
Ν2 BK 


ca TTE АС:=АВ+ВС  CE:-AE- AC pr =~ EG :-4 CE! + Сб? 











EF :- DE? + DF” AH DEAE EH DEAE СН := EH - EG FH := EH - EF 
EF EF 








pj.DEFH qp .DEFH ρε ΕΙ JK:=-DK-DJ HK Hy. JK? 


EF EF 
2u = 0.265 Ny = 0.265 SeriesAH Qo 
ΝΕΟΙ ЕЛЕСІ) 


0.265 0.707 1.591 4.243 
SeriesAH - 
0.53 1.414 3.182 8.485 
2ΝΙΝ2-2Ν2-ΝΙ 2 
EH τες Муз НО o O 
GH ΕΙΝ 1-(22:N 4N4-2NG4- N4- 2N ,42 
(N2- D42:N 4N5- 2N 5€ аа Ай ен 
2М,М,-2М,0-М149-2-) 
SeriesEH, β М ΙΝ РО А БА 2 s 
і 2 
Ν2- М.2муМаа-254 ΕΝ 1 В -2-М 1-08 + 2 8) 
. 2.85 3 3.643 6 
SeriesEH - 
165 2 2.786 5.25 
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12/04/93 Exponential Series M^(1/2^N) 


Given some number, construct a two prime 
exponential series from it, such as a Quad Root 
Series, using the common segment, common 


N endpoint and cord method. 
N:=8 
M ΑΕ :=N AB :=1 ВЕ:-АЕ- АВ 
BM ΞΑΙΑΒΒΕ ΑΜ -4AB? 4 ВМ? 
ANAF Ар:=АВАХ pp c AF- AD 
AM 











F E D cB A 
DJ:-4AD-DF AJ A AD? + DJ? 


AK :=АЕ aps EDAK АН :=Ар АС:=А АН 


він 
він 
він 


(АВЗ-АЕ!) -АС-0 (AB-AF" -AD-0 (АВ!-АЕ?) -АЕ-0 
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12/06/93 Alternate Method: Square Root 
Common Segment Common Endpoint 








N :26 АВ :=1 AE:=AB-N 
Е 
ВЕ:-АЕ-АВ Вр == 
C B A DF:-BD АР :=Вр + АВ 


АЕ «Ар _ DF) АС:=АЕ 
AAB-AE- AC - 0 
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12/06/9938 Gruntwork IV on the Delian Solution 


Are APQ colinear? Are AKN colinear? 


№:=5 AC =1 AJ:=AC.N 
9 9 

АЕ:= (АССА) AG:(ACAY)" 

CG:-AG-AC CJ: AJ- AC 











GJ:-CJ- CG GN «| ССС) 


АВ = CE:-AE- АС CH E 


2 2 2 
ВК :=—— HK:=CH HJ:=CH ΑΗ ΞΑΙ- HJ BH -AH- AB вр = 


ОЕ := AE- (AB + BD) AD:-AE-DE DK :=4 AD-DE ae? 


GQ = AG-GJ CP :=,/AC-CE асас. 0 


СО СР 
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12/11/95 


The structure іп red appears to be а 
constant. 





М:-6 АВ :=1 АТ, СЗАВ ХХ 





wile 


BL := АТ. AB BK == AE :=(AB-AL) 





чо | на 





AJ:=(AB-AL2) ВЕ:=АЕ-АВ BJ :=AJ- АВ 


_ JLEJ 


JL‘=BL-BJ ЕЈ:=АЈ- АЕ FJ: 
JL+ BE 














FL:-JL4FJ  BF:-BL- FL — FP:-4BF-FL 





. FK KR 


——— —— АК -BK-AB AI:-AK- ІК 
KR+ ЕР 


KR:-BK KL «ВК ЕК =FL- КІ, ІК: 


Ар-А КТ:-БІ, pus ΞΕ АҒ:-ВЕ-АВ АН -AF-FH НІ:-АІ-АН 
2 KT + FP 


KN’ + DK’ - DN? 


HO :=4 AH -HI DN:-AD KN:=BK DK:=AK-AD СК = JDK 


KR HO , AF AC 


AC:-AK- CK СІ-АІ-АС CN = AC-CI — 
HI FP CN 
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12/12/93 The Square Root 


Square root by common segment 
common midpoint. Given AF BE is GH 





their root? 
М:-5 BE :=1 AF :=BE-N 
AD --- ΒΡ > AB :- AD- BD 


АЕ:=ВЕ+АВ АС --- CG ЗАС 


CD ΞΑΡ- AC GH -24|cG?- ср? 
GH- /AF-BE = 0 
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12/12/93 Generalize The Previous Square Root Figure 





№у=1 Νχ:53 М. :=2 
AF-N, DEF:AÉ Ар =АЕ- ΡΕ 
N2 
DE:=PE АЕ:=Ар+рЕ ΑΒ =2Е 
N3 2 


BD :- AD- АВ ВН := AB 


GH :=2~|(BH)?- (вр)? 


N үм df 
GH-2—l1* ? -υ 
Ма 4 
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The Delian Quest 
„ 1994 







(AB?-AE) 3 )- = 0.000 


(АВ.АЕ2 3 )- 250. 






































04/06/94 Inscribing А Circle In А Given Triangle 


Given three sides of a triangle, what is the length 
of the radius? 

















AB :=3 BC :=4 АС:-5 
C 
2 2 2 
AK:=AC BD -BC Ap; AC АВ -BC 
2.AB 
L ЕК :ΞΑΚ- AF CF = AC- АЕ? 
CK :=4FK?+ CF? АМ -CEAK 
A DEFGH К B CK 
АН = CEAN иу ҚАМ вр: дв де 
CK CK 
DF:=BD-BF CD:=/CF?+DF2 ВМ = СВО ве .-СЕВМ сү. HN AB 
CD CD AH 4- BE 
GL-1 
AB BC AC 
S,:-|BC S,:=|AC 53 :=| АВ $:=0. 2 
АС АВ ВС 


Ls, +52 $83 [S1 -S32 +53: 1/51 +5. - $3 1 

Radius, = __® 8N Š 5 54 5 % 5 Radius - | 1 
2. 8 +S, +S 

1; 25 35 l 
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04/21/94 The Cradle 


Are AMN colinear? 


z 
1 
σι 


AB :=1 АТ, ΞΑΡΝ 


wile 


1 
3 


АЕ :=AB-AL АС i (ABA AL) 


BL:-AL- AB BP:-BL LR:-BL FL:-AL- AF 


AJ :- (AB-AL2) 





BC:-AC-AB В/Г-А)-АВ JL :- BL - BJ 


ВЕ:=АЕ-АВ ЕК) -А)- АЕ СЕ-АЕ-АС 






































- BEFJ сұ-ВРЕСб ср. BOCCE 
ВЕЛ, BF BC+FL 
pM;-BPCD Ар=АС+Ср AG :=AF+FG 
BC 
Q Ρ 
4 b AG AD 
GN DM 
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04/26/94 Tangents and Similarity Points 


What is the Algebraic names of the 
similarity points O and P in relation to 
the radius of each circle and the 
difference between their centers? 








I will work with point O first. 


Given R, = large radius 
Rs = small radius 
D = difference between origins. 


Ry 4 Кс :=1 р :=8 








АС :=К р, BD τες AB «р 





ΡΕ := AB АЕ :=Вр СЕ :=АС- AE 


-DEAC 
CE 


AO: AO = 10.667 





EOR, "External similarity point Origin to center of Radius Large" 


DRI 


оо 





EOR, :=if Ry Ες R c^ Кү, 0, ЕОКт = 10.667 














ЕІ-Ес 
What is the length of line (OG) tangent to both circles? 


AG ЗАС GO :-4A0?- AG? GO - 9.888 


And what is the formula? 
EOT,, " External similarity point Origin to Tangent (Large Radius)" 





Κι -Rgt+D)(-Ry+Rg+D) 


EOT,g <Ет- 
LR КІ, RL-Rg 
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What is the length of the line tangent 
to the least circle (HO)? 


BH:-BD ВО :=АО- AB ВО = 2.667 


HO = (ВО? - BH? 


HO - 2.472 











And what is the formula? 


EOT,, " External similarity point Origin to 
Tangent (Small Radius)" 





-(Ry-Rg+D)(Ryp-Rg-D) 


EOT op := В с. 
SR Rs ку-ку 


EOT ср = 2.472 


Lastly what is the length of line from tangent to tangent of these circles? 


GH - 7.416 


And what is the formula? 
ETT "Tangent to Tangent" 











ETT = || (В L- Rg+D) (Rg.- Rg- D) 


ETT - 7.416 









I will now turn my attention to the point P, the 
internal similarity point. 
_ ABAC 


sea sid AP = 6.4 
AC+BD 


IOR, "Internal similarity point to center of Radius Large" 
R 


IORj;D. —L . — IOR[-64 
ΚΙ Ες 
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ВР :=АВ – AP ВР = 1.6 


IOR, "Internal similarity point to center of Radius 
Small" J 





IOR s - 1.6 


AJ=AC BK:=BD ІР-ААР?-АР JP = 4.996 








-(Ry+Rg-D)(Ry+RgtD) 


(Ry Rs) 


IOT үр = 4996  KP:-ABP^- BK? KP = 1.249 











D RE -(Ry+Rg-D)(Ry+RgtD) 
ΚΙ Ες 





ТОТ op = 1.249 ЈК :=ЈР+КР JK - 6.245 


ITT "Internal similarity point Tangent to Tangent" 





ITT:=,/- (Ry +Rg-D)-(Rp+Rg+D) ITT = 6.245 
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04/27/94 The Chordal or Power Line of two Circles 


The solution for finding the chordal as 
outlined in 700 Great Problems of Elementary 
Mathematics Their History and Solutiorby 
Heinrich Dorrie did not lend itself to this 
kind of process, so | took a couple of 
minuets (Bach) and developed my own 
method. 

One of the attributes of the powerline is 
that a circle drawn with a center on the 
powerline which cuts one 
perpendicularly will cut the other as 
such. 

Given two circles find their chordal or 
power line given just their radius and 
difference between their centers. 








2 
АВ :=1.323 AD:-.771 BC :-.448 АЕ AD BF:-—— GH:=AB- (AE+ BF) 
AB AB 


СН = = 
ке АГ-АЕ-СІ ВІ:=ВЕ+ СІ р:=АВ Ку: =Ар К j :- BC 


If these equations look familiar, see 
01/08/93 The perpendicular of a 
Triangle would be on the powerline. 


11:=1112 ΑΙ ΙΞΛΙΑΙΦΗ АК :=Ар 
JK :=ЛАЛ- AK? Р:-1) 




















4 2 «2 2 2 4 2 2 4 2 г? 
2.D 
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04/28/94 Power Point 


Given three circles find their power point and if it is at all possible, cut all three 


perpendicularly. Demonstrate the formula for the Power Point and the Length 
of the resultant Tangent. 


AB :=.438  CD:-.354 ΕΕ :=.471 





АС :=1.667 АЕ :=1.559 CE :=1.357 


ΚΙ:ΞΑΒ в, -Ср R з :-ЕЕ 





Пі. АС 0. :=АЕ рз :=СЕ 


2 2 2 
ку+ру- R 
дено Εδω... 





201 
2 2 2 
LE *D5-R3 


AH: 
20, 


D44D4-D4' 
ΑΜ. 2 1 3 EM '=4 AFE- АМ? AK:= АҒАН cK =AK-AG GJ «Ам'єк 
201 АМ ЕМ 


2 2 2 2 2 2 2 2 2 2 
Ip ^n ,- nj Ry «n RD R ре 2D R. 
2 2 2 2 4 2 2 2 2 
IR Di Da Ry Di tia Dj +D Ry 








AJ JAG +672 АМ:-АВ ҮМ:-ААР-АМ 


JN = 0.786 
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- 5 3R D +R D3 {ΚΡ 2 +D 03р 1) τ 
+[R ος κ) D] D +R} D7 +R; R? D 1) е 
+102026 32-ру6326 2-0 R3} D3 - D Ез К 2) Ы 
ΕΙΡ ΕΙ D3 +R3 D3 Ry κι Ry Dy +D,'R 3) Й 
Εκ Ро DR Dj -D R} R3 -D3 R 3) Қ 
A +D R R3 +D R3“ к 
(D2-D3+D1)(D2+D3+D1)(D1-D2+D3)({-D2-D3+D 1) 
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04/30/94 Division М2 


Nq 55 N5:-2 
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05/01/94 Two Circles And А Parallel 


Given the radius of two tangent circles 
find the radius of the third that is 
tangent two the two circles and tangent 
to the parallel opposite AP which is 
tangent to the larger circle. 


К1:-3 R5:-2 
РЕ :=К ү ВС CR? CN:- BC 


EQ:-DE CD:=BC CE:=CD+DE 





ЕЅ :=СМ М5-СЕ SQ:=EQ- ES 




















АЕ:= МЕО — jAD:-AE- DE EP:=DE 
50 
AP-JAE'-EP Ро := НЕП 
АР 
ΡΙ,-ΡΟΡΕ  ,c.Ap-cp АМ=АРАС  49:-AEAD уо:-аАо-АМ 
CD AE AP 
мк STE RO DOE рв :=ро- RO LR'=DR+DL  ML:-4|MR?. LR 





DK = CK :=DK- CD CH TER CM =вс мн -4cM?- сн? 


CM:GL Тһе Algebraic name for GJ suggests а 


MG:-2.:MH GL:-ML- MG GJ:- . | 
simpler method of construction. 





Еҙ:---  GJ-R4-0 
DE 


ET:-4.BC EV:-DE EU:-—— 
ET 


VW:-EU ХУ:=ЕО EV:=DE СХ:=ВС 





EW :=EV+ VW СҮ:=СХ+ХҮ 





GJ,):=EU GJ- GJ5-0 
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05/04/94 Two Circles And А Tangent 


Given two circles, the difference 
between them and a point on one 
expressed as a ratio of the 
diameter, find the circle tangent to 
both at that point. 


R,:-5 R5:-4 D :=3 


ΕΚΕ BC:-R4 CH:-D FL:=2-FK 











2 2 2 
DR R αρ) κ 
АК = €! Ек. 17" 2 
ΚΙ-Ε} 2D 
R,-R5+D):/-R,+R5+D 
ERL 2 ІҢ 1* R2 ) 
К-К; 
Να AQ-AQ 
Мі:-4 М) :=8 FG::FL—— GL:-FL-FG СМ -4FG-GL АЈ:= 22% 
N5 AK 


AF:-AK- ЕК ΕΙ --ΑΙ- AF JL:=FL-FJ JQ' -4FJJL GJ:=FJ-FG 
QM:-4(Q4 GM) GP — Gui S3 6M нм QMGM yk. gk εκ 
JO GM JQ+GM 


НМ-ЕН 


EH'=EF+FG+GH НО: МО = HO-HM| км:-Ек мм = КУ МО 


ом 
Тһе Algebraic name of the radius of the tangent circle, 


2 2 2 
NoRP*2NQRQD-NjRQ'-NjD'-4RQN,D Ü 


MN- 
2.-N3R 14 N42 R44 DN5-2N гр) 


0 
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05/06/94 A Ratio In Trisection 


What is AK to CG? 





A 
N1 =3 Ν2 Ξδ ЕН =1 CE:- FH 
N 2 
cG-—lh.ck Eg: JcEl-cG? cp: 
2Ν2 СЕ 








DG EXC - CD? EH:-2 EG BH eT СН := FH 








3 
BC = усн? вн? АС=2ВС_ АЕ:=АС+СЕ АЈ =ССАЕ зсс̧_ 166 41-0 
СЕ СЕ? 


3-СС-4-СС?- AJ = 0 




















XY - JA = 0.000 inches 











050694.MCD Page 1 


05/07/94 А Trisection Ratio 


In trisection, what is the ratio of FG/EK? 


N :=2 


AE:=3 ен --- НК :=АЕМ AK:=AE+ ЕН + HK 








ЕГ-АЕ EK:=EH+HK ΑΡ.- Il: CD := AE 


АС ΞΑΡ- CD вс -5- СЕ:=АЕ ВЕ 14 СЕ? BC? 
вр:-Ср--ВС DE:-4JBD.BE? ΒΕ -BD'AD 


DE 











EG :zAE DG :=DE+ ЕС ЕС := рс – DF 


Algebraic Names, 


FG Ава AE(N+D-2-N-1) 


" 
= 








ЕК- Так» AEN -0 
(2N4 DA(OÁ C D2N4 1) 2 


вв (омео мн Ε(ΝΈΙΥΩ͂Ν- o] g 
ЕК 


lo №М+ DIO FED N+ D| 
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05/16/94A Tangent Diameter and Circles 


Choose a point along DF and the number of 
circles tanget to it and to the circumscribing 
circle and place them in the downright position. 


СЕ:-1 CE=  N,-74 Му=8 Мазі 








М 1 2 2 
DE :=CE— ` ЕГ-СЕМ; DJ :-4DE + EJ 


Ν2 


2 
76 =EL ΡΕ =СЕ ЕС = EJ- JG? 


DJ 


BG та BE? _ EG? BJ:=BG+JG  JK:=CE 


H= JK BD 
BJ 





BD :- BJ- DJ D 








2 2 2 2 2 2 
ΝΤ 4N} N3 -4N NO N5-N 
SHE 1 3 N2 з М1 N2-N1 ый 


2 2 2 2 2 2 
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05/16/94В Tangent Diameter and Circles 


Choose a point along DF and the number of 
circles tanget to it and to the circumscribing 
circle and place them in the upright position. 


№1:=4 ΝΞ8 М№3:=2 АН:=1 ar == 
Ny 

РЕ:=АЕ DE =DF-— AJ =AHN 3 
2 


HJ -ΑΕ EF ΞΡΕ-ΡΕ Е] -ΑΙ- ΑΕ 


2 
EJ ЕЕ? EG т ВЕ:=АЕ 


Е 


FG :-4EF? - EG? BG :=4 BF? _ ЕС? ВЕ :=BG - EG 











HJ BE 


BJ:=gBE+EJ CE:= ВС:-ВЕ- 








2 
EF? + | a c| ВС-СЕ-0 СЕ = 0.10286 


2 2 2 2 2 
ΝΣ +8 РО Na М1 -4 М3 Му -8 МММ +4 МММ. 





+4N3°N,-4N3N +N. 
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10/27/94 Trivial Method Square Root 
AE is the square root of AB x AG. 
N :=5 AB :=1 


АС:-АБ-М ВС:-АС- AB 


2 
ΒΕ «7; АЕ=АВ+ВЕ ЕН-ВЕ pp := ЁН. 


2 АҒ 





AD:-AF-FD ΡΕ:-ΑΕ- ΑΡ BD:=AD- АВ 





DG:-BG-BD FJ:-BF DH:-4BD DG 


. DF.DH 
DH+Fy AE:=AB+BD+ DE 


АВ ‘AG - AE- 0 


DE: 
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10/28/94 Trivial Method Square Root 


М :=4.917 АВ :=.5 АН :=АВ.М ВН :=АН – AB 


BG E GK :=BG АС:=АВ+ВС 


DG:-——  AD:-AG-DG AL:-BG 
AG 





GL WAL’ + AG? BD:;-BG- DG DH:=BH- BD 


DK:-4BD.DH KL 4 AD 4 (AL 4 DK)? 


$1:=СК $2 = GL S3 -КІ. 








2 2 2 
E +51 - 53 








су: JL := |GL2 - GJ? 
28, 
ғс:-Р660 др-лс-ке краРКОХ gp. AFFJ  |g.-AF-.EF ААВАН-АЕ-0 
GK GK Е] + AL 
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10/31/94 Square Root of a Segment 
Given a unit take the square root of a segment. 


N :=11 AB :=1 


ΑΕΙΞΑΒΝ ВЕ:=АЕ-АВ AD --- 


ΑΙ ΞΑΕ ΕΚ ΞΑΕ Вр ΞΑΡ- ΑΒ BJ :=4АВ2+ АЈ 


вс=АВВР рн :-Ар pg στα GH := |DH2 DG? 














ВЈ 

HJ =BJ+BG+ GH a АС :- AB + BC 

ΟΕ ΞΑΕ- AC CH -4ACCF CE; CECH 
(CH + FK) 

EF:CF-CE ВЕ :=ВС+ СЕ ЛЕЕ.АВ — BE = 0 


DF :- BF - BE 


BE N-2*NA4N-3 _ pp 2N-2N*1-44N-3 , 
2N+1+44N-3 2N+1+44N-3 
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12/24/94 Power Line At Square Root 


In this square root figure, what is the 
Algebraic name of the tangent circle in 
red? 


М:=5 AB :=1 АТГ-АВ-М 
АҒ := AB-AJ BJ :=AJ- АВ BG E 
Gs? 


АС:-АВ-ВС GS:=BG DG:-—— 
АС 





FG:-AG- АЕ BD:-BG-DG DJ:=BJ- BD 


DS :=4 BD DJ FK = - ВЕ :=АЕ- АВ 


ВК := BF? 4 ЕК? pr = PLEK BI :=FI + BF 




















5 
2 B 
ΒΙΚΡ (МР ος 2N +2N-4N+N° o 


ds AN - що + Й 


-BK BJ 
BI BK 2 


ВР: KP:-BP- BK МР:= 
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Two prime exponential series developed 
through power line progression. 


I will present a series of plates to explain the process. The 
process can be infinitly repeated, supposing you had the tools 
to do it with. 








№ 











It is clear how ОА uses the power line XY to provide a 2 
prime exponential series. 


Possible Problem: From a similarity point outside of a 
circle, place some 2 prine sequence of smaller circles on 
the larger circles diameter, all tangent in sequence. 





АВ =1 ВЕ- 5 АҒ - АВ + ВЕ 


ААВ-АҒ BE - = EO - BE 


АС: 


BC - АС- AB CF = BF - BG 

















CH = JBC-CF EI = CH CE - ВЕ - BC 


HI-EO 
IO 


НІ = CE IO = ЕО + EI DE = 














See 12 26 94.MCD for next equation. 








I ВЕ. [АВ- AB + ВЕ) 
|. (2-AB + BF) 


EG -BE EK - JEG? - GK? 


_ GK-DE 
EK 


GK 


























DL : 











KN-DE 
EK 
ЕЕ = BE FM - ЕЕ + DM + DE 





KN - BE- EK DM = 





_ DM-BF NP - DL-BF 
FM FM 


ВМ. 

































































































































































KF-DL 
GK 
BD - BE- DE BQ BD + DQ 





KF = EK + ЕЕ DQ = 


_BD-BF pg _ DLBR 
BQ BD 


ВК: 





Are RS and NP equal? 


RS - NP =0 


EK-TU 


TU = NP ЕТ = NR - BR - BN 


EN -BE-BN NT-EN-ET 


PS- NR PU-NT EU - JET? + TU? 


Is NT half of NR? HS Ll 
NT 


Does GU = PU? GU - EG - EU 


GU - PU =0 


BT - ВМ + NT EN - BF - BN FP - |МР' + ЕМ? 


hye po PED EX = FP = PX 
FN FV 


FV-FX 


FW = BW = BF- FW AW = AB+ BW 





Is AW a quarter root of AB, AF? 
1 


(АВ-АЕЗ) - AW =0 








AY = АВ + BY 











Is AY a quarter root of AB, AF? 












































































































































κ 12 26 94.MCD 
Does H and G have a constant relationship? 
H 5 
б = 1.1000 АВ; = 06-10% 
- BF-6 BD BL AF; = АВ, + BF 
D) B А 2 
АС; = ABgj; AF; DJ = Вр DF = BD 
BD 
(AG, 
АБ; = АВ; + BD АК, = 
AD 
6 
2 2 
GK, = |(AG,)? - (Ака) 
KF; = СК, + CD; + DF 
Does FH and FG have identical slopes? 
J | G CF, = CD; + DF 
CH,-KF 
H ско, - Coe ὃ 
СЕ; 
- Therefore G and H are constantly co-linear. 
D) B А 
0.005 
SES -GK. ο 
70.005 
0 100 200 300 400 500 600 700 800 900 1000 
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Thus this file can be redone as: "Given BC = 


Ü ААВ-АҒапа ВЕ, find AB." 


The Formula for СК vs. GK2 demonstrates that the 
symbolic processor cannot always resolve to 
simplest form. GK2 is the processors final attempt. 
An attempt with Mathcad 6 gives the same result. 
































| (A9. тв - (Ag + В. Ag ЈА; В - B-A; 








ακ2. - B GK, - 
і | АВ Ів [Ag ЈА В ы) ° (rA + В) 
(2 δ᾽ ) баласа. 
5109 
GK2.-GK, ο А 
5:109 
0 100 200 300 400 500 600 700 800 900 1000 
δ 
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One Circle 
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One Square 
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Alternate method 
for Quad Roots 


ὃ - 1..100 АВ; 29 BG = 10 АС; = АВ; + BG 


DG; = ВС - BD; DI; = вру DG; 


HI; = DI; Ws = DI; HJ; = НІ; + IJ; 


DK; = DI; JK; = DI; ВК; = Вр; + DK; 





вк HJ; 


BJ; = вкз}. (5%) Пе BI, 


JL; 





ΗΜ. = DI; ΡΜ. es DI; MG; = ΡΜ. + DG; 
| 2 2 МСН} 
GH; = Μας) " (HMs) НМ; = —— 
сн; 
НУ; ОМ; 
HN; 


ВЕ, = BG - ЕС; 
AF; = АВ; + ВЕ; 


АС; - АВ; + ВС; 


Раде 1 3/22/96 


1 
AC, - (ав λος 


0 





















































] H 100 
Ж - [ARs [ABs ер 
b | | R МА 
5 100 


The symbolic processor on my computer could not reduce the chain to the final equations. 
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The circle is divided into 1/8 segments of 90 degrees 
for each quadrant. I start at the top. Since the angle at 
the perimeter is 1/2 of the angle at the center, when I 
start the figure I use twice the arc segment for the 
angle I am working with. I have marked some 
quadrants with plus and minus and have found that for 
the figure, I would say that I have 1 + 1/8 - 1/8. From 
this I have learned that my starting angle of the 
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Archamedian Trisection Revisited. 


I am curious as to why the Archamedian 
trisection is still taught the way it was given so 
long ago and the idea from which it derives is 
not in any of my books. 


I am going to use a circle to demonstrate some 
principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus or 
minus. The top is labeled one. 





smaller circle will be 90 degrees. 


90 
— = 11.25 
8 








1 1 
T В-1---- В-і 
8 8 
В-4 В-3 
——90 290 ---90 = 67.5 
SN 4 4 
90 
B2. _ P 
"m 77 90-245 90 = 22.5 
45 L 8%1-1- 8:11.25 = 90 
8%1-1-2- 6:11.25 Ξ 67.5 
25 8%1-1-2-2- 411.25 = 45 
8+1-1-2-2-2= 2:11.25 = 22.5 
8 4 








Ihave added another plus to a quadrant at 
the bottom of the figure. 








1 1 1 9 
В-1--%--- В = 1.125 = = 1.125 

8 8 8 8 
B:4.5 B:3.5 
————90 = 101.25 — 11-90 = 78.75 
4.5 4.5 
B:2.5 B:1.5 
— 90 25625 ----:90 = 33.75 
4.5 4.5 
B:.5 
——-90 = 11.25 
4.5 
8+1+1-1=9 9:11.25 = 101.25 
8+1+1-1-2=7 7:11.25 = 78.75 
8+1+1-1-2-2=5 5:11.25 = 56.25 
8+1+1-1-2-2-2=3 3:11.25 = 33.75 + 
8+1+1-1-2-2-2-2=1 1:11.25 21125 








B 
° 
с. 
ον 
оо 
+ 
— 
4 
— 


- 1,2) 21 


9 
В =1.125 ТУТ 


5 B:3.5 
— ——-:90 = 101.25 "um “ο Ξ 78.15 


: В ·1.5 
————.90 = 56.25 -----:90 = 33.75 
4.5 






Ваз 
— —:90 = 11.25 
4.5 





+1=9 9:11.25 = 101.25 
+1- (1:2) =7 7:11.25 = 78.75 
коеф) Z 5 5:11.25 = 56.25 
+1- (3-2) =3 3:11.25 = 33.75 
+1- (42) 21 1:11.25 = 1125 











+ mod(8 + 1,2) =1 
3 8 19 
+ B = 1 +— - — B =0.7917 — = 07917 
24 24 24 
В-3.1666 В-2.1666 
--------:90 27125 ------90 = 48.7495 
pes 3.1666 3.1666 
B 1.16666 В ·.166666 
---------:90 = 26.2499 — — — 90 = 3.75 
BE 3.16666 3.166666 
+ 
ΝῊ (24 + 3) - 8219 19:3.75 - 71.25 
-. (24*3)-8- (1:6) 213 13:3.75 - 48.75 
(24 + 3) - 8 - (2:6) =7 7:3.75 = 26.25 
(24 + 3) - 8 - (3:6) 21 143.75 = 3.75 
mod(24 + 3 - 8,2) =1 





1 1 10 18 

В-1------- В-225 -- = 2.25 
8 8 8 8 

В:9 B:8 

— -90 = 202.5 — -90 = 180 

9 9 
В-7 В..6 
Tu = 157.5 "y. 9 - 13.5 




















1-1-10-(25)-8 
1-1+10 - (26) 26 
1-1+10 - (2:7) 24 
1-1 +10 - (2:8) 22 
mod((8 +1 - 1) + 10,2) 20 











оо оо оо оо оо оо оо оо оо 
— 
| 
— 








18:11.25 — 202.5 
16:11.25 — 180 
14:11.25 = 157.5 
12:11.25 — 135 
10°11.25 — 112.5 
8:11.25 = 90 
6:11.25 — 67.5 
4:11.25 — 45 
2:11.25 — 22.5 































1 2 6 
В-1---- В-08571 — = 0.8571 
7 7 7 
В-6 В-4 
———:90 = 77.1429 ———:90 = 51.4286 
77.14285879° 6 6 
В:2 C= 20 
51.42857143° ———:90 = 25.7143 7 
7+1- (1:2) 26 6°C = 77.1429 
25.71428571° 
7-1- (22) =4 4:6 = 51.4286 
7+1- (3:2) 22 2.0 = 25.7143 
mod(7 + 1 - 2,2) 2-0 


1 1 7 
Bde B =i ==1 
П η 7 
В-7 В-5 
—-90 = 90 ——-:90 = 64.2857 
7 7 
B:3 В-1 
----:00 = 38.5714 ---:90 = 12.8571 
7 7 
7+1-1=7 TC -90 
J*1-1-(02) 55 5626042857 
7+1-1-(22)=3 36 =38.5714 
7+1-1-(3:2) =1 rcz128571 





mod(7+1- 1,2) =1 





91.60714° 





NS 


65.89286? 


40.17857% 



























dd NN 
64.285719? 
38.57143° 
12.85714° 
8 
B= 1+— -— В =1.0179 
56 
B:57 В:41 
-----?90 = 91.6071 ——-90 = 65.8929 
57 57 
В.25 
“ag ° = 40.1786 _ 90 
56 
56+8-7=57 57°C = 91.6071 
56+8-7- (1:16) =41 41:0 = 65.8929 
14.46429° 
56 +8-7- (2:16) =25 25°C = 40.1786 
56 +8-7- (3:16) =9 9:C = 14.4643 








mod(56 + 8 - 7,16) 29 


1 1 
В=1-—-— B=1 
77 

В-7 В.5 

—— ‘90 = 90 — -90 = 64.2857 
7 7 

B:3 ВІ 

— -90 = 38.5714 ———90 = 12.8571 
7 7 
+1-1=7 


+1-1- (1:2) =5 
+1-1= (2.2) =3 
+1-1-2-2-2=1 


ч - nN м 





той(7+1-1,2) =1 


Work in progress. 








Exponential 
Progressions. 04 01 95 





If I want to multiply any 
number by any power, 
this is the a geometric 
process for doing so. 


The given figure is 
drawn for the third 
power of 3. 











H Б г А 





AH = 10 6-0.10 В5-8 
The third division between А and В is very hard to see. BS - Base Segments 


АР = = АР = 1.25 
В5 








2 
АР 
AG, = БАР) AF) = Абу A «2.10 
АН 
АС; 
АБ; | АС 
АР-АС; Я 1 
АС АВ; =—— 
8-1 АЕ 
АН 5 




















F D С ВА 


Making the number of divisions 3, provides 3 cube result. 
AB divides AF 27 times. Etc. It can be seen that using a 
normal straight edge and compass one needs a very large 
piece of paper to work this. 











You will notice that I took only one of the possible two 
divisions from which to project from. The other would be 
2/3. At 2/3 my unit divisions would still be 27, but now AB 
would take up 2 cube of them, or AB would be 8 units. 


For an 8 cube series then, the value for AB would be 1 of 512, 8 of 512, 27 of 512, 64 of 512, 125 of 
512, 216 of 512, 343 of 512 
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Since the slope is 
established, one can take 
the first two divisions and 
utilizes the whole figure. 





E = 1..BS ROOT := 3 
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About The Laws of 04 22 95.MCD 
Exponents and Ratios 


Base Segments = BS BS - 99 


Base Index = ВІ BI = 13 



































ας. ο) RS? RSIRSO 


він 


Root Series - RS RS; = 
BS 





А-6 
AB .AB? 







































































А-6 
| | | | Root Series By Rati RR RR Br ^ ah 
oot series Бу капо = gm dc š 
Б AS A ise 
RS, RS, RS, RS RS, 
RR, R "s р à > 3 RR, 
Sy τ 5 i 2 E lo 
Root Series By Inverse Ratio - RI 
δ 
Δ 
SEN Eo ДВ 
ВІ В5 
„715 
110 ats 
RS.- RR 0 
_ А | 
e NA RS, - RI. 
чно З 
чно? E 
10 20 30 2-10 
0 5 10 15 20 25 
| δ 
У (RS; - RRs) =0 У (RSs - ΚΙ) =0 
б 5 
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On the concept of unit and universe of discourse: 


Euclidean exponentiation provides a good example with which to demonstrate the distinction between the 
concepts of unit and the universe of discourse. 


Taking 2 for theuniverse of discourse would be represented graphically as: 








To represent 2 within this universe of discourse one would draw: 








Our original 2 is divided into a"Isegment. 


Now if 2 is taken as thamit of discourse we may still represent it as; 








FL:04 24 95 Pagel 04/06/96 


however to represent 2 now would be drawn as 











One will notice that in example 1, the unit changed while the universe remained, in example 2 the unit 
remained while the universe changed. One could call example 1 an example of deduction and example 2 an 
example of induction. 
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A Study in Placement. 
F E 
Given AC, AB, AM find EF. 
D Segment A. 
AC - 3.125 AB - 425 AM = 5.34857 
N C M B Α 
CD = АС CN-AC СМ-АС- AM DM = (Ср? - СМ? 
ММ = CM + CN BC - АС - AB ВМ = CN + BC DN = ОМ? + MN? 
gg РЕГЕН ЕР - EN - DN pp 5e BD EF - 3.80843 
MN DN 
The resultant equation in terms pp _ АСАМ - AB) HEUS 
of the givens is 2:AC - AM 
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Segment В. 


Given АС, АВ, DN, find EF. 


DN - 2.37359 





F Ук 
D 
N C M B 





AN - 2:АС MN = 





2 
чы СМ - AC 


A 
ВС = АС - AB BN - CN - BC 


зем ЕР ΕΕ -- 3.80844 








ΕΝ - DI EN ED - EN - DN БЕ: 
MN DN 
The equation for 
this process is (4A АС? - 0 AC- . 2 
р pu. AC(PAC =2 “ AB - DN?) — 
DN 
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Segment С. 


Given AC, АВ, BE, find EF. 

















D 
BE = 487173 
N C B A О 
2 
AN - ZAC BN - ΑΝ ΑΒ EN - „ВЕ? + BN? ON - E 
ον - ΕΝΑΝ ΡΕ - EN - DN kia ACODE EF = 3.80844 
ON DN 


_ ВЕ” - 2-АС-АВ + АВ? 
2:(2-AC - ΑΒ) 


EF - 3.80844 





The equation for this process 15 ΕΕ: 
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Trivial Method: Square Root 


Generalize the figure of 10 14 95.MCD 


the cube root figure. 





"NL 


[OMA 








2 2 
El; - AG; А1; - (АБ) + (Els) 





2 2 
АК; = Al; DK = AJ Ар; = κε) - DK? GH; = Ар; CG; = СН; 





АБ; = BF+ АВ АС, - (со) - (AG 


AC. АНАНЫ 0 


100 200 300 400 500 600 700 800 900 1000 
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ὃ - 1..1000 AB - 10 ВЕ = 10 BE: 


J Starting at any point G, between A and J, the 
square root of AB- AF can always be projected 
to point C. Such a progression can be used on 


AJ 


A AE = ВЕ + AB АЈ = BE АС; = — 
8 


3/23/96 
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Given AB and BD divide BD such that AB-CD = 


2 
> . And what is the reltionship of AC to AB and 


BD? Now the date on this file is not exact as I 
sketched this out on a piece of paper and forgot to 











B Α date it. 


AB-5 BD-| AD = АВ + BD 


BF = JAB-BD AE = JAB? + BF? 














CD = 0.046 


Е 
Η 
DG? 
ΡΕ = AD- AE DG = DE CD = — 
AD 
E. d € 








2 
ВС = BD -CD AB-CD - PEL 


cH? 
CE = DE- CD CH СЕ C cm АВ - CJ 20 


АС = AB + BC AC = 5.954 


NE 
2 
АВ r2 ab ВЮ - АВ | =0 


JAB + BD | ү + BD 
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A Modification of a Square Root Figure. 


Го Gemini Roots 


One of the square root figures displays a one to 
one ratio between what could be called the 
vertical segment OP and the root of the two 
horizontal segments AP and BP. With a slight 
modification however, one can demonstrate a 
many to one relationship between three base 
segments. 











GL has a ratio to the root of AL-BG. 
Developing the arc AIC from it will give a 
means of keeping that ratio. 


Жы” BS - Base Segments, set at end of doc. 


AB - 10 АС = BB EG - a 
2 BS 


BC = AC Ср - AC CE - — 


АЕ = AC- ΟΕ BE - ВС + СЕ 
L A EF - ΑΕΒΕ АЕ - JAE? + EF? 
ΑΙ = AF AM - ^ CI - JAP - AC? 























Ap. DEM мү. дүз. дү; 
АС 
ск - АСЕН IK - СІ: СК 
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5-а.А AN, - ^C.8 


e А 























CN; = AC- АМ KO = IK 
ο. О 
KN; = ск? (СМ) NO; = КО - КМ, 
См; МО; 
NPs - АР; = АС - CN; - МР; 
М КМ; 
В С ТРВ Α CK-NO; 
Е 2 2 
K ОР; = UN AO, - ГӘ + (ОР; 
AQ. - AO, АВ А95). 
δ δ Š ав 
BPs = BC + CN; + NPs 
BO, - | BP. (OP. BS, = ВО; ВТ; = (855). АТ; = АВ - ВТ; ВТ; - АТ; - AR 
57 5) | 5) 879% Š AB Š ` ΤΉ δ ^78 455 
Set the number of Base Segments here апа Set the number of drawings in A. 
see if a constant relationship is expressed in 
the graph. 
BS =9 A - 100 
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11 05 95.MCD 
Short Method Gemini Roots. 








= |AC;-EG; = AH. 


G F EDC BA Ó = 1..100 Δ- 8 




















AG = А.:2 +1 СЕ; = — АН; - A-CE; 


With the values given is the 
constuction possible? (1 for А 
yes and 0 for по.) 





Š u 1 
2 РАН. 
0 
20 40 60 80 
δ 
DJ. - AH AB sa АЕ: AG FG - AF BF, - AF - AB ΕΙ. - BF 
B δ δ΄ 2 as = O -7 АБ$ p pl s 
2 2 
FD, = (ғ) - (DJs) DC; = АВ; DE; = АВ; AD, = AF - FD; 
AC; = AD; - DC; АЕ; = Ар; + DE; ЕБ; = АЕ - АБ; EG, = EF, + FG 
1.1 
AC, EG, | 
САБ 
0.9 
10 20 30 40 50 60 70 80 90 100 
δ 


Given AG, СЕ, AH, place СЕ so that 
CE:AH as CE:CI. Or more simply that CI 
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Method for Equals. 


At the inner extremities of a great circle I have two 
equal smaller ones. Find the circle tangent to all three 


АА бе 



























































AH - 10 АС-3 λος AB Be 
2 2 

JO - ΑΒ OP - JO HO - AO 

IP - 102. OP? HP = HO + OP 

AL. PAH wo. AO AN = JAO? + NO? 

ШЕ: a 
LN = AN- AL LQ = SEN LQ - 2.692 
| : | AH-(AH - AC) 
Reducing LQ as an expression of the two givens,LQ р = LQg-LQz0 
ο. і ᾽ Е 2(AH + AC) і 
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Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


12 07 95.MCD 
Side 1 Side 2 Side 3 
ide _ Ide 1ος. Given three sides of a triangle, 
ô=- 0.2 AC =|Side_2| BC = | $14е_3 АВ = |Side 1 | determine the length of the Euler line. 
Side, 3 Side. 1 ν.μ 


sides. 


TRIANGLE = (Side 1 + Side 2» Side 3).(514е 1- Side 3» Side 2) :(51ае 2 + Side 3» Side 1) 
АВ; 
АЕ; - E Aks - АС; ВІ; - ВС; 


" (Аһ)! Biss (B15)? 
АВ; АВ; 





АҺ = АВ, - Bhs 


| "DE 
hi; = АВ; - Ais Ар = Ais + E 





Сі = (ас) 8 (Аһ)! ВЕ; - АЕ; 











В . ВС; ВС; ВЕ; 
Bis т АВ; = А)» Ве; = a Bf, Е E 
8 
_ Ві; fg 
‚ - В - Вв ug, apo, 9 E 
15 








BU; - i Ugs, (σερ) + (ва, 


AM, = г AGG, = — — — ВСС; = АВ; - АСС; 








GGM; - ΠΣ - (AGG,)* BM; = (вомұ? + (ваа)? 


2.ΒΜ BGG,-BS GGM,-BS 
ne. = aes 5:99 





BS. - "E ὡς й 
ὃ ὃ BM; ὃ ΒΜ 





δ 











AG; = АВ; - Вб; AS; = (л, + (685). 











MS, = BM;- BS; АО, = BU; МО, = | люд)? - (AM5)? Аер = 
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The following sequence is from 06 07 93.MCD. In that paper I treated it as a problem between two 
triangles, which it is. One can restate it as finding the fourth side of a quadrilateral by pulling up a line. 





eM, = Aeg - AM;Sm,; = eM, Seg = [655 - (Ае5) Mm; = Se; 











Um; = if AC,« (вс) + (АВ) МО; - Mm,. МО; + Ming SU, - (ву? + (Sm; "UO; = 3-50; 


Due to the way in which certain lines lay, the above switch was needed. 


Is this а TRIANGLE =1 ? Side 1-21 Side 2-14.4 Side 3-7.75 





AC,« |(BC,)? і (AB,)° 
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Descartes gives a figure for solving 72 = az + Б 2 which should have been stated as 72 = 2 az 
+ b 2, generalize the figure. Descartes' figure was given only when n = 2. In this form, it is an equation 
of two givens and one unknown, generalized it as three givens and solves for three unknowns. Attempt 
to eliminate two of the unknowns as a function of the three givens. 
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F Given а, n and b for the equation z? = n az +b 2 + 
(we cd find z, c, and d. 
EN осв G A - 2 
АО - па ВЕ -α «b BO - — 
BE 
CE - BE - BC CF = А«ВС-СЕ 
AD 2 2 
C FG-— σα-ιεα - СЕ 
H 2 
d AG = FG АС = АС + CG 
| BG = σα - BC DG - FG 
Z BD - DG - BG AB - AG+ BG 
AE = AB + BE DE - BE - BD 
b2 
DH = — DI- AE | НІ = DI - DH 
DE 
7 = AE 7 = 12.622 
ο - ΡΕ c = 0.622 | Е 
а-н d = 6.186 P 
E D СВ с А 
22 - are + b? + ad) = 0 
Place values here : 
C H 
п = З 
а 
а= 4 
| 
b-2 2 
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Expressing c and d in terms of the givens does not really look esthetically pleasing. 


b° : m - |-2-b+ nda? + nw па? ЕТ 
la + p? ο + maa? + b? - Am + na? + БО L. b+ п. а? C 





d = 2-а 














2 2 2 | 2 2 2,2 2) 

ap | 2.6° + паца" + bo - a-|n*-a* + n*-b* - 4.6 The symbolic processor 

I 2 could not reduce cd directly 
а? т b^ so I had to do it in terms of 


the equation by resolving z. 








ТЕЗЕ реа 205 t 12.62 4.62 + 262) 









































— 
ac p 
| IE 2,2 | 
ο μαρια =й 0--ар2 2-a - {π΄-8 n 4-b 
(a2 2) 
a «b 
(са)-р-0 
| I 2 2 2) 
22 - naz + 2 + -аре 2азай-а пор 4-b _0 
(a? . b2) 
Solve for z below. 
— 3 4-a^. b? . 4.64 + 4.8.0 2252 ae one 62 
2 
Be spe 
"E TES 4.а2.02 + 4.6 + 4-a-b ET a? перо _ 4.05 
2 2 
a° , b° 
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Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated 
by D. Eugene and M. Latham 


τν ος, 
The problem is given for the solution of 7 
when a and b are given. Working the problem 


backward, 22 + b? з azione can see 
constants in the figure for solving when only a 
and b are given. 


b = 2.12 z = 1.41 


Finding a is just a matter of expressing b in 
terms of cz, and a becomes z + c. 


We find that this c has another relation to z, for it 
holds a proportion to it in the given equation. 








Descartes and other mathematicians speak as if 
we have two different values for z, however, I 

see quite plainly that we have a z and a c that was 
found. The unique name of the symbols in context 
are thus preserved. 
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One can also see that working the figure in a straight forward manner, imaginary situations are not possible, 


















































ТП 




































































The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one can 
divide a square by a line. This is the law of tautology, 
which holds for all mathematics. It will also be noted 
that Descartes claims to be working with a quadratic 
equation, and his solution is indeed for one, however 
he states it as a quadratic deficient by a rectangle, 
deficient in fact by az. The authors of the notes make 
the same mistake. 
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Just for fun. 





N= 13 
AD -42 AC A CO - АЮ: AC 
CD AD AC  CE-.CD.CO 
2 
"- ο. 
AD AD 


АСЗ - (AD?-AB) =0 




















| | | ГУ АВ - 19.117 
ο 


AC (AD2.AB) =0 


The ratio of BC to CE is common to another cube root expression, which? 
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Pascal's triangle with exponential division. 


AB - 3 AD = 5 






































J G 
H K ВО - AD-AB AC - JAB-AD 
Е CD - AD - AC ВС - BD - CD 
F 
CD -BD BC CE -./BC-CD 
BE - |BC? + CE? DE - СО? + СЕ? 
D C B A з : 
вс ВОВЕ рс BCBG 
ΡΕ BD 
EG BE BG DG - ΡΕ. EG 
BD 
cH BCEG gj. BC-GH 
BD BD 
Ta DG DG 
H BD 5291 РӘ 5949 PG 12005 
K BC GH GJ 
E N 
F N-1.3 ЧА - Јав, 
G B A 


{АО + {АВ 
Гар). о. АВ. АО - (АВ) 











(г-3 4 A? + 3A°.B + ЗАВ? + В? 
Јр, + 3-AD-JAB + 3-,AD-AB + ΑΒ, АЗ 
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Dividing an exponentiated integer by an 
exponentiated integer of the same power, straight 
edge and compass construction. Followed by who 
knows what! 


CD - 1.5 ВС -.75 BD =- BC + CD 


CE - |ВССО BE = JBC? + CE? 



































EF -BC  FG- PO EF ЕС = 0.53 
СЕ 
ОЕ - JCD? + СЕ? єс . BD'EF 
A DE 
сн - BCEF DG- DE , EG 
DE 
ЕН . CE EG BD. DG _ DG 27 
BD BC GH GJ 
n - 1.3 
Р BD" 
Е. вс" 
b” 
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BC - CD 2225 DG-DE = 2.25 


(BC + 00:80 -0919  |DG-GH -0919 
(ср 








3 
(Bol 05 |DG-GJ - 0.53 
9 ico 


























εν ου. СВОЕ де EE 
ΒΕ ΒΕ 
| ne CEN  ΒΟΠΚ Eg BDE 
BE BE BE 
K : jM CD-Ef CD-hk 
H Bg-BE-Eg hg- = з 
K 9 9 a BE BE 
E 
Í F 
BD quy. Bo aps” 58...«ηπο 
CD hg Jg 
D C B 
ВО 4243 ΒΘ _ 10.708 Bo _ 38.184 
EG GH GJ 
n-1..4 
Bg-GJ - 0.631 Вс ср) e : >") 
; елер 








n 
|Bg-GH - 1.092 ‘BC + CD во 
|Bg-EG = 1.892 
|Bg-DG - 3.277 
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Given АС and CD find BC when it is equal to 
AC-CD? 
АС? + cp? 


АС = 15 Ср-5 ao = 25 


AD = JAC? + CD? 


АС-АО 








AG - AE - 2-АС 
AD 
ΑΒ. АСАЕ pc AC.AB ВС-15 
AD 
AC-CD? 
pe ЗО, βρη 
(АС? + cp?) 


А cube divided by the sum of two squares. 
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eel 
See 








One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1996 
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The Euclidean proof of 11 11 93.MCD may be reminiscent of trimming hedges with a jack 
knife, but the method is for exercise of those methodical parts which comprise it. I can never get too much 
of those practices. There is however a golden approach to proofing the figure which has almost no regard 
for the practices of basic moves- a eunuch in regards to teaching, but whose simplicity implants the 
concepts of the figure with a clarity unrivaled by more energetic methods. 


The Archamedian Paper Trisector- Without the Numbers. 


One of the distinctions that this and the paper of 11. 11 93.MCD bring to the subject is that the 
construction of the figure is not assumed, but done. 


Given any circle AB 





Given any circle BC such that BC< 2AB. 





cuni 
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ЛЕ 








Construct АЕ such that АЕ- AC. 





Since AC - AB4 BC and AD - AB, DE - BC. 


Construct DH parallel to BD. Construct CE. Since 
AB - AD and AC Ξ AE,A ABD is proportional to 
A ACE, therefore CE is parallel to BD. From here 
one can take two paths. 
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Construct GJ parallel to EF. Now Since CE is 
parallel to DH, DG = СН. Since GJ is parallel 
to EF, DG = FJ. Since X HBJ is opposite and 


equal to Z GBD, DG = HJ, therefore DG із 


СЕ. 
Since СЕ is parallel to DH and EF is parallel 
to GJ, EGBD is equilateral. 


By construction DK = KM. Since DH is 
parallel to CE, CH = DG. Since DK is equal 


and opposite CH, MK + DK + DG із DG. 


But like I said at the start, there is no real 
work in this figure. 


I have given two constructions for the figure, I 
cannot understand why sliding paper is still 
used to demonstrate it. The figure adds a few 
moves to Euclid's figure for demonstrating 
that the angle from the circumference is half 
the angle from the center of the circle. 
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А rusty Compass construction for the duplication of 
the cube. 


AD - 2 AB - 29 ΑΕ = 42-AB? AE - 8 


АС = AE АС-1.257 
1 


1 


3 
(AB-AD) =126 LAB AD) об 
АС 














А I remember a rusty construction for squaring a circle 
off the base of a right triangle. Here is one more rust 
pile construction. 
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Е 


ОК 
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Alternate Method, Power Line. 


Given AB, EF, BF, find the power line intersection on 
BF. Looking back to 94, it seems I never derived a 
formula for it either. 


AB-R, BF-D  EF-R5, 
ВС = АВ АС = ΑΒ: BC FG = EF 
EG = EF +FG AG = АВ + ВЕ + FG AH - AG 


GJ = AG АР = = CE = BF - (BC + EF) 





Ru ҒЫН, ΝΗ ТБ 
AC + EG 
кі AC(AH «АЮ μ΄ κι 
AH 


РВ AP ΑΚ ОО - PR QR - PO 
OQ-LR 





LQ - QR- LR DR - AD = AR + DR 


AD = 25.333 Plug values in below. 
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The figure cuts the base line in quad roots. As such it would 
be another trivial method for doing quad roots, however I am 
interested in some of the ratio's of the figure instead. 


М=5 AG-N AB ^M BG - AG - AB 


1 


во. BS Ap . [AB-AG. AC - (АВ?-Аб) 


1 


4 
АЕ - (AB-AG?) BC - AC- ΑΒ ЕС - AG - AF 


DG = AG - AD BD = AD - AB DK = |BD.DG 


BK - JBD? + DK? GK ~ DG” + рк? 


I ΕΚ. ΡΟ GL - GK-FG 
BG BG 








ВЈ. 
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BA 



































3 - 1 9 
ΓΙ ΓΙ | ΓΙ as) 
\AB/ \AB/ (АВ/ \AB/ 1. 
3 
AG 
AB 
3 2 1 0 


/ 4 4 4 4 
тк Ες 2807 
AB AB AB AB 





\ 
\ 


R 











ΒΑ 
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N-5 
3 2; 0 
4 4 4 4 
GK _ 4 415 NEN zt ua 
N 
3 2 1 0 
E = 8.075 NONU SUN RN S0 
CD - AD Ας DF - ΑΕ AD BM - BP: BC 
BG 
cn BOOD pp ΒΡΡΕ qj BOEG 
BG BG BG 
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5 3 3 2 2 1 0 


/ 4 4 4 4 4 4 4 
e „AG [Аб] , [AG| [АС ГАС) [Аб [АС 226.1132 BG 26112 
AB AB AB AB AB AB BM 





5 3 3 2 2 1 0 
4 4 4 
М +N-N -+N +N +N +N rN 26.132 




















3 2 2 1 1 0 1 

4 4 4 4 4 4 4 
AG ([AGl' (АС)" (Ав) [AGlY (АСУ" [AGY /АВ\ | пла BG 52 
AB (АВ AB AB AB AB AB AG CN 

2 1 
N «NA. NA^ ΝΑ NÍ « NÉ « 17475 

N^ 
3 2 1 1 9 9 1 2 

/ 4 4 4 4 4 4 4 4 
| АС + АС + АС + АС + АС + АС + АВ t AB = 11.686 BG = 11.686 
\ АВ АВ АВ АВ АВ АВ АС АС DP 

















N^. N^ - N^. № № мъ - ШЕ 
N^ νά 
2 1 9 9 1 1 2 3 
/ 4 4 4 4 4 4 4 4 
[AS (ав) (лд): JAG (ΑΕ), /AB\" (АВІ", (ABl τρις BG τει 
(АВ АВ АВ АВ АС АС АС АС ЕО 
0 0 
Ν΄ | Ν΄ | Ν΄ | Ν΄ | 1 | 1 | l | l =7.815 
1 1 2 3 
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L 
ΓΟ. 
| J 
G QA P ра МВА 
60402 5 
4 4,4 2 
AGÎ + AG*-AB^ _„ 665 AG _ 45 665 DON 239665 
1 5 6 BM AES: 
AG'SAB! - AB кк 
5 3 2 Ж 
4 44 4 UNT 
АС * AG АВ 2141 AG _ 51.844 NUN. eta 
1 4 5 CN D on 
AG^-AB* АВ” Nf- Nî 
4 2 2 г 
4 4,54 Ы; 
AG + AG “АВ _ 14.608 AG _ |4 608 NAN 214608 
S. 4 DP Шу 9 
AG^-AB* - АВ" Nt- ν΄ 
3 01 2 Ж 
4 4.2224 Ἔ ENT 
АС" + AG*-AB* ο ο AG 9769 BOUM 22205 
1 2 3 FQ Aes 
ΑΘ AB АВ NON 
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Η If the figure was drawn differently, XC 


would be | XB- XE, irregardless of how XB and XE 
were placed, however that would require part of the 
figure that is not given here. 






































Ü F DC В А 
AG =N AB = BS 
N 
ВС = AG - AB BH = АВ ВС 
š j AH - JAB? + ВН? AD - AH DG - AG ` AD 
2 
H GK - DG GE - SÉ АЕ. AG - GE 
AG 
BE - AE - AB 
EG = AG - AE EK = {АЕ-ЕС BL- PEBH 
É - РОС B А L EL = BES BL pc -PEBE АС-АВ+ВС 
Make N any number and watch the equations, then make it equal to 1 and see what 
М «4 happens. Now this is strange work, for the formula is ап identity with AC, so what 
happens at 1? This is an example of Binary contradiction. 
AC =2 
«| «| 
4 4 
AB (ΔΒ + BG) μα + 2-BG - JAB. AB + BG... 
в : E uoi 
4 - AB (AB + BG) ^ Т гово /ΑΒ-/ΑΒ + BG + 2-AB-BG-(AB + BG) 2! ... 
3 3 


5 
| - AB” -JBG - AB ΒΟ 


2 








1 


ΑΒ ς 


|+-AB“ АВ + BG) 


x + г 
3 


5 


4 








πει + 2-BG - |AB-|AB + BG... 
3 











3 
x 1545 «ово - |AB-|AB + BG + AB 3l πο + πο... 
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BR x В 
E 
\ 
F, B A 
AE/DE 
(5Xby/(- 15-1) 


(5)(4)/(4-1)(5-3) 
(5)(4)/(4-1)(5-2) 
(5Х4/(4-1)5-7 























CG/GE 
(5) μα (1) / 05-5) 
(06) GX)-GX0/005-3) 
(105) +(2)(4)-(2)1))/( (5-2) 
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Pyramid of Ratios, Moving the Point 


BR = Base Ratio, BS = Bisector Segments, BI = Base Index. 


BR-4 BS=5 ВІ- 2 AC = BR AB ри BI 


ВС = AC- AB BG = JAB.BC 6 = 1..BS - 1 





BC-BD 
ВО; - Ва ВЕ, - Eum AD; = Jap? $ (вр) 
В5 BG 
АБ; BS-BR 








АҒ; = AB + ВЕ; EJ; езен еле 





AJ; = me - (EN) CA = AC - АЈ, 
СЕ; - (еқ) + (EX CG μα BC" 


СЕ; = CG - СЕ; 





(BI-BS + 6-ВЕ- б-БІ) 
(BI-(BS - 6)) 
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What is AD. What is BD to. AB-DE ? 








Т АЕ - 5.5 АВ = 1.05 BE - AE AB 
1 
б AC - [AB-AE) CE - AE AC 
F 

BF - /AB-BE CO = 2 AO = JAC? + СО? 

Ü 
ка АӨО” νο my АСАН 

C 2 AC AK 























DE - AE- AD BD - AD - AB 






































H 
AD =2.807 
О 
3 1 2 2 1 3 Γ 
3 3 3 3 3 3 
AE*-AB? + АЕ?.АВ? + АЕ?-АВ? _„ oo 5 
1 1 
ЗАВ + AE? 
C 
E K D P B Α 
kd uc ir i 3 
4AB:DE _ 9957 ABÉ-AES-|AE?-AB? + ΑΒ. АЕЗ-АВЗ - AB-2-AB? + AE? 
BD S = 0.957 


АЕ + АБ AB? - 2.AB 
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The figure cuts the base іп Cube Roots and provides some 
interesting ratios. 


АС = М AB. “= BG = AG - AB BO. = 


AC - (AB?-AG) BC - AC AB 


3 
АЕ = (AB-AG?) BF - AF- ΑΒ FG = BG- BF 


fie Вр = HJ DG = BG - BD 











J| BC + FG 
DJ - /BD-DG GJ - JDJ? + ра? BI - JDJ? + BD? 
aig ӨРГӨ αρα 
BG BG 
AG. 0 ως 
ΑΒ BM 
2 1 0 
3 3 3 
— = 1.68 N + М+М = 1.68 
2 
N? 
2 1 0 
B = 7.796 3 Я 3 
BM М +N + № =7.796 
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1 Н 
Ν CF- АЕ-АС pp. BD'BC ср. BD:CF 
ς BG 
D pg, BD-FG 
σ RF C PB А — 
4 3 2 2 1 0 

Р 3 3 3 3 3 3 

E. ГАС Аб АС [АСГ / AG 1 _ 43 ово BG _ 43.982 

\ АВ АВ АВ АВ АВ АВ ΒΡ 


4 3 2 2 1 0 


























NO + NÎ + N? + N? + N? + N? Ξ 43 902 
1 1 2 3 9 1 
IAG\ [AG [AG /АС\? /АВ\? /АВ\? 
| ! U U U t =20.415 BG =20 415 
ΑΒ ΑΒ ΑΒ ΑΒ Аб АС enr 
3 2 1 1 0 
NIN А - = 20.415 
N? 
2 1 9 9 1 2 
ЇАС\? {ac\? [AGI /АС\? [ABI /АВ\? 
| | | | ! | =9.476 BG = 0.476 
\ АВ АВ АВ АВ AG AG Puce 
2 1 0 0 
N? + N? . NŠ +N? - а =9.476 
N? NŠ 
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1 H 
N 
ς 
[) 
(5 КЕ L РІВ 
АС? + AB?-AG 
Я — 48.869 
ΑΩ АВ) - AB? 
4 2 2 
3 3 3 
NG ΕΚΕ ΝΟ ыда 
1 4 
АСЗ.АВ - AB? 
2 1 
AG + AB?-AG? 
w = 10.528 


= 48.869 
BP 


AG 22683 
CD 


ы 10.528 
ЕК 
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H Given AD and AB on AD, place a right triangle on 
BD as base such that the opposite sides are in the 
ratio of AB to AD. 
D OB A 


BD-8 АВ-2 AD - АВ + В 
_ BD 


ВС. АС = АВ+ВС CF - BC 


СІ: BC СН-ВС AE - BC 


2 
CE = JAC? + AE? CG EH 


Ы СЕ 


СН = JCH? СО FH -2-GH FI - СЕ: CI 
Е ΠΕ BHO Αι λα cp 


АН - AI- HI AO - 


ra 








С) 
о 
UJ 
> 




















BO = AO- AB DO - BD - BO 


DH - JDO? + HO? BH - |BO? + HO? 


Given a straight edge and compass, AB and BD find the sum of six cubes divided by the 
sum of five squares. 


2. AB? + 3- AB?.BD + AB-BD? 
2.AB? + 2:AB-BD + BD? 


= 2.308 АО = 2.308 
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Given AF and AB on AF and a right triangle on BF 
divide the sides of the triangle such that a section on one 
side is to the other as AB is to AF. 








C В А АВ -3 ВЕ-10 BC-1 


AC = AB + BC BE = — AE = AB + BE 


3 2 2 
DOABLE - ЗАВ + 3:AB ВЕ + АВ:ВЕ <AC< AE 


2.АВ? + 2:AB-BF + ВЕ? 





L Now it can be realized that there are stipulations as to 
б possible placements of the given triangle. 
C 











DOABLE = 1 
AF = АВ + ВЕ 


СЕ = BF- BC CH =- 4JBC.CF EJ = ВЕ 














AG - JAD? - DG? GH - JH - (JD + DG) 
2 2 2 
HK (осн? BH = ВС? + CH? HL - HK 


BK = BH - HK FH = {СЕ 














и CE- BE- BC JH - св? + (CH « ED? 
I pE -EEI AD- AE-DE 
EJ + CH 
G 
: ην DE вал Ар 
N f | 
1 


FL - FH- HL 


FL _ 4.333 AF _ 4333 
BK AB 
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Projecting from КІ, ог HJ is productive, can I find 


any other productive points? 


АВ «5 BE-3 ВК = ВЕ ΑΕ = АВ + ВЕ 


BD = — АС-,АВ-АЕ HI - BD IJ = BD 


BC - AC- AB CE - BE - BC 











ВН, НІ 
BH; = BR δ = B EJ; = BH; 
^ 
(вн) EJ; IJ 
Ва; = Has + BD Bb; = Jes ВЕНЕ 
Ва; СЕ 
Ec. з Ίος + BD Ed, = (E) ΕΕ. = Bb 
Се ge κ δ Ες à 796 
δ 
HI-BHs 
5 
ι΄. (еі; + Fbs) 
5 
es 


1.2649 








I have not found any. 


01_18_96.MCD 


Page 1 3/21/96 


01 21 96.MCD 


Ë The power line for cube root abstraction is developed 
K off from a simple curve. 





























% р -|(aB-AB2) - (АВ. АЕ) 





+R | +R 


R;*D-*«R35)(D- R2*Rj) 
2.0 


Bc | 

















CD = Вр - ВС Ας - BC + АВ DM = BD 


The formula for the power line (BC) was given in 5 > 
01_08_96.MCD DL = BD СМ = ,CD + DM ML = DM + DL 


| DM.ML CK 























ΜΚ. ΟΚ MK CM G. = 
CM 2 
L 
K JG - С] JM - CM« CJ. BM - «2.ΒΡ; 
БИН ] JG? 
n GM - BM ΕΙ - ЕМ - JM - ΕΙ 
Е JM 
СМ-ЕМ 
AD BD ΑΕ HM - —— U 
E Пу Е В А И рм 
DH -HM- DM AH : |DH? + AD? 
CF- FM CM FH - НМ 
CM 
M 
АЕ | = ΑΗ - FH ΑΕ} = АС" - CF 
АЕ |- AF =0 
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Trivial Method; Square Root 


N - 9003 
AE - N Ав AE BE - AE - AB вро 


DG = ΒΡ АР - АВ ΒΡ AG = JAD? + DG? 


BG - ВО? + DG? FG - BG AF - JAG? - ЕС? 
AC - |AB-AE 


AC - AF =0 




















AF = 94.884 


AC = 94.884 





01 22 96.MCD Page! 3/21/96 


01/24/96 Tangent 


Тһе tangent from any point outside а circle is equal to the 
square root of the difference to the circle and that difference 
plus the diameter of the circle. 


М:-5 AB :=1 АЕ:=АВ.М 


ВЕ:-АЕ-АВ  BD:-PÉ Ар:=АВ+Вр 
2 





.DH DM 
AD 


DM:-BD Рн :=Вр CD: 





BC:-BD-CD CE:=BE- BC 


CJ:=VBC-CE AJ:=4 (AB + BC)! + CJ 
AC(AB + BC)? + СЛ — J AB-AE = 0 
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Given a point on BG, project to the point of cubic 
similarity. 









































BG - 100 BD - 49 BE 5 
1 
Н EG - BE DE - ВЕ BD EP - BE 
EJ- BE DP - JDE? ЕР? JP - EP + EJ 
F C | 
up. EPSP рн нр рр cp . PH 
DP 2 
О B Α 
Е СР - рр: Ср СЕ - РЕЄР рр. ЕРСР 
DP DP 
M 2 2 
ΕΕ - FP - EP ΕΙ - EJ- ΕΕ CJ = |CF? + FJ 
р jM PUES yqa PPM ТЕН AN 
CJ CJ 
МР - СЕ-ІР ΑΡ - МР-ЕР MN - (ΕΜ 
ΟἹ ΝΡ ΟἹ 
вс“ - 3.BG?-BD + 3.BG?.BD? - ΒΡ ΒΩ 
- 884.222 MN-AP 
3 5 5 Р АЕ = АС - ΑΕ + ЕС 
BG? - 3-BG^.BD + 3-BG-BD? - 2.BD MP 
AG - 884.222 
2 2 1 4 1 1 
BG: (AG - BG)?-AG? + АС? ВО - AG? - ВОАС - ВО)? + (AG - BG)*-AG] gp. 





1 
(AG BG)? -(2:AG = BG) 
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One may be tempted to state the obvious, 

AN +1 

ed Аг, but what is not so obvious at first 
A 

















blush is that the processes themselves are 
assigned dimensional values. This has 
significance when using mathematics to theorize 
dimensions beyond three. Dimensions are so 
generally defined that processes are legitimate 
dimensional differences, but it is also impossible 
to defend mathematical theory about dimensions 
as objective. It becomes a point of Philosophical 
Mystic contemplation to realize that relationships 
concerning a single dimensional object and 
several processes adding dimensionally to the 
whole, is true of a multidimensional object 
without those processes! 
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BS |, 























Linear division 
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2.(A +B) 








AD 
2 
BD - АВ 
Db - BD - Bb 


вв - 1 Ες -3 
4 
ΑΡ - ВК AG - AD-BR AB - ^P 
BR 
BF - AB-BS Ba. ÊB BE 
AG 
δα BD. Ba: ББ ος 
Па 
вь - BE DD: pi. AG 
BD 
қаз PEDES AD зо 
DH + Eb DC 
2-(BR + BS) οἱ 
BR 
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б 
қ H 
Q 
0 [2 
"Wr Zu. 
D 
b 
K 
6 R й 
τσεχ 
N 
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Hitting JG from any BN while maintaining 
complimentary roots. 


BD 


АВ -2 BD=5 В AD - АВ + Вр 


DO = ВО AC = JAB-AD BC = АС - АВ 
CD = BD - BC CG = 4BC-CD CO = BO - BC 


N-7 OP- BON ВМ - OP DM = OP 








NP во MP- Bo ЕО - СООР. 
OP + CG 
СЕ = СО-БО EF. 9PCE Go. po 
; σο 
Ou 500 μι віч СВО ὃς bee 
СО ΕΕ 
Са р) 


DJ =- СО + СТ Па-Ср-Са JY = 


Da 
κυ. ΠΥ κ. ay? xy? JG - (СР са? 
EO? . ОР? 








EJ 


GP - deo? + (OP + СС)? EP - "m 
pr - EO EF ур. ву, вт FT- (BT? + БЕ? 

















OP 
EG - GP - EP pop SES GQ - EG - EQ 
KL - 2.40 JL - JK - KL 
рү - pj Jy cs-PYCG ç cs CJ 
DM 
yg ος үр уе ve: ie CGIE 
JS CJ 
Γεν, KG Же ЗЕ 
JK 


BR, = JR - (АЈ + AB) ВХ = JX - (AJ ΑΒ) 


BX-(BN + HR) 
BN 


ВЕ; BR, =0 





BR» = 
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Е C 
E 
F E C B A 
G 
H 
F E DC B Α 
L BE 24.5 дс 
2 A (-А + ὃ) 
0 
5 
2 
о Ав Β7 
2 2-A- 2B 
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Given BF and BC such та: (АВ + BF) AB- AB + ВС, 
find AB. It is obvious from the construction that answers 
are obtainable when BC is less than 1/2 of BF. 


A ó -1.A-1 BE-5 BF - BE2 


ВС; - BES CE; - BE- BC; EG - BE 
А 


CJ = BE EJ; = (СЕ; la .cP Эне € 
2 
CE 
DE, - T AD; = рн” AE; - АБ; + РЕ, 
2 DE, 


2 2 
AC; = AE; - СЕ; AJ; = (АС) + CJ 


2 


GJ; = (E - EG? АВ, = AE, ВЕ 


AF; = АВ; + ВЕ 





AB, + BC; - (АВ (AB + ВЕ); 


- (AB, + BC,) =0 


(45, + BF)-AB, - (AB, + ВС =0 





- (ΑΒ, + BC, ) =0 A rectangle minus a square divided by a line yeilds a line. 
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|. Use iteration to find any root pair for BE. 
ROT Remember that when М is set to 2, we have cube 
Sx roots. 
CI - 1 ον GI - CG BC = 1 
BI - ВС + СГ ВЕ - |ВСВІ CE = BE - BC 
НО Е LIB А ЕЇ= CI- CE ΕΚ = CE-EI EG - CG - CE 
EK? 
AE = AC - AE- CE AG - AC+CG 
О \ Μ 
Ν-2 GN = ССМ IO = GN CM - GN 
А - 40 ὃ - 0..Δ 
ΕΚ 
| EG-GN 
ЕР ОМ +ЕК ЕІ, АВ 
FG, Ag. EGGN. ЕР; , AF; 
BPO о FG; EG-GN 
+1 
а г. EG-GN GN + ЕР; 
Flo GN « EK АҚ || 
-|АС-Е 
СЕ, Aga FOGNI- χὰ Physa A. 
FL GN + EK CF GI + ЕС; 
0 | 6-1 
А | AF, - АС 
AG | EG. GN -AC сү. EG GN. FL; || Š 
GN + EK GN + EK I I 
L 2 СВ; Εἰς 














2 AF,-AJ 
АК - JAE? + ЕК? AL = ο " (FL, Mie AG: = CQ - AQ - AC 





AL 
етос oe солод eR CM. fre “15 κα. celis) 
CM + JO 10 + JQ 
DH 


Ξ] 


BD = ВС + CD BH = ВС + СО + DH [eon BE - 4BD-BH = 0.000000000000000 
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The next two equations аге for the Delian Problem only. 


1 1 
/ 8 3 
(BC^.BI) - BD -0.000000000000000 ^ (BC-BI?) - BH =0.000000000000000 


1 


BD = 1.259921049894873 2? = 1.259921049894873 
1 


BH = 1.587401051968199 47 = 1.587401051968199 


FG 
5 
FG 
0 5 10 15 20 25 30 35 40 
5 
ЕР 
5 
ЕР 
0 5 10 15 20 25 30 35 40 
5 
Е 
CFs 
F 
G Δ 
0 5 10 15 20 25 30 35 40 
5 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not 
theoretical, and therefore has been solved by a finite number of steps. The next step is to solve it 
theoretically. That solution alone will conquer contiguous domains and will satisfy the purist. 
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Does every nth root series have at least one 
square root pair? 















































Because of it's long projection, the last vertices is not drawn. A root series has as many vertices on a circle 
as it has square root pairs, and it has the 
greater whole of n/2 vertices where n is the 
root series denominator. 
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Method for Unequals 


Given three circles in the said configuration, find the 
fourth. 

I had this sketched out in 95, but if I put it there I 
would have a lot of document links to redo in "The 
Quest." 














\ 








Process Summary. 

















АО = 5 АС = 1 BH - 3 AB = 2-AO 





BO = АО CG- AG GI - AG HJ - BH 














DH - BH ΑΗ - AB - (AG - BH) HK - GI 





JK - HJ - HK 
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М не, БН Ae ABH 
ІК 
V AS - HS AH OS - АО + AS 
^ st - Μο AO MS - JOS? - мо? 
DRGCAN 6 Α d 39 
мк MOMS у. ΜΣΜΝ 
OS MO 


АМ = № - AS ON = АО АМ 


BN - ΑΒ AN AM ΜΝ’ + AN? 


T АЕ = АВ BF = АВ АС = 2:AG 





Вр = 2BH CD = АВ - (AC + BD) 


АЕ:Ср 






















































































peo cue e OU -- PQ 
(AC + BD) 
i - AC-PQ 
CO - AQ = АС + CQ 
Q КЕ О 
М ОО = АО - АО OT = AO 
TU -от+ой on - 0991 
TU 
ку MNOR вк po OR 
ОМ 
MN-BR 
RW - AR - AO - OR 
N 6 Α Bu < BN 
Ra АКЕМ y,  RWAB 
RV BR + Ra 
gb о Олы 5} 
ΜΝ 








MZ = МО - OZ MZ -1.818 
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MZ = 1.818 


АВ? -2-АВ АС - 2AB^-BH + 4-AB-BH-AG | T 





2-AB? - 8-ВН-АС 


Neither in the process, nor in the Algebraic name. is the 
order of AG and BH recognized. Neither does it matter if 
they intersect. 
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Γ В г А 
J ἘΝ 
: 
Е 
i πι А 

















04 15 96.mcd 


04 15 96.MCD 


On Gemini Roots 


AB = 1 BE = 10 BD = = 


АЕ = АВ + ВЕ AC = JAB. AB 
ВС - AC- AB CE - ВЕ - ВС 


DF = BD CF = 4BC-CE 


2 
CD - BD - BC cç = СЁ 
CD 


BG = CG- BC EG = BG+ BE 





BL - BD - DL EL - BE - BL 


JL = «ΒΓΕΙ GL = BL + BG 


GI - JJL? GL2GK - POES 


GJ 





СІ-СК 
GJ 
EM - BE - BM 


GM - BM - GM - BG 
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κ . 
IL p DL? co - SECH 

































































IL 
H 
| p. CHEG р CENP 
ON (CO + CE) CH 
L ЕМЕ $. В TA О 
co- LCG ор, BCCO 
GL CH 
GR ός cr Bs ЗВО 
GR 
"EN 
X F W 
7 8 = 1..100 
H Es = — ВТ; = Е; ЕУ; = Е; 
Ν 
7 BT; BM ЕУ-ЕМ 
: TWs ps 9 Бо 
Е J | LMR De A 6 
V T 
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Given three radii, AO > BG + EH, place them such that 
two by two they are tangent and find the fourth, AX, 
such that AX is tangent to EH and AO. This of course 
means that if the sum of BG and EH is equal to AO, we 
have no result. 








AO =5 BG -2.5 EH 25 





AB = 2АО BC = 2BG EF = 2.ЕН 























E : Ë 
> GH - BG + ЕН OH - AO ` EH GO - AO ΒΟ 
2 2 2 
| | іс ЛОН DOO SOUS cus ο A 
2.GO 
В Б ο Y X Α 


AG - AB - BGAI - AG- GI IJ - ЕН 


AJ = ААП FJ- HI AF = JAY + ЕЈ? 











pk - ALEE Ακ. AF FK AY - AE AK 
AF AJ 
AX - E: AX =2.857 





AO? - AO?.EH - AO?.BG 
AO? - AO-BG - EH-BG 





= 2.857 
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Given a point of tangency, draw a circle in a 
crescent tangent to the other side. This figure is 
given for the tangent on the exterior of the 
crescent, the other will become obvious. 


AB - Concave Radius 
CD - Convex Radius AC - Center Difference 


DE -2CD ВЕ -2-АВ СЕ = Ср 


ΑΕ = АС + CE BE = AE - AB 


ECD? АС AR 
2-АС 


AG = АС - CG 





СС: 
GE = АЕ- AG 
GJ - Power Line TangentGE 


EJ - GE- GJ 





DJ = DE- EJ JK = 4DJ-EJ 


























CJ - CG ` GJ CK -CD KL - GJ 
LM - URE Gr ск GM - GL LM 
JK 
M АМ = JAG? + GM? AN = AB 
- 2 2 
ας ΑΜ. мк АМ 
ΑΝ см 
| MS - JAS? - АМ? AR - МВ? АМ? 
sr MRMS үт АМ:М5 
AR AR 
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мо. STAM 























ΑΜ MT 
GO - GM Μο αρ- 27050 
AP - AG« GP. op - «60 
JK 
OP-AC 

CQ - К -СК-С 

О Ар Q Q 
ΟΚ = 0.206 





Concave Radius- 2.37 


M Convex Radius- 1.5 








Center Difference- 1.84 


Power Line Tangent- - Given as Fraction « 1. 
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Place EF and GH and find JK. 









































D 
2 H 
З 
C Е В К /|А 
Process summary 
D 
1 9 
Му =- N5-— Να 2 
1 2 2 8 3 


АВ 108 ВС = АВ АС - 2:АВ BD = АВМ | 


ср - ВС? + BD? EF - ES 

















2 
2 2 
DE = CD- ЕЕ BE - ОЕ” - BD 
AE - AB+ BE pp ΕΕ 
N 3 





EG = EF: СН DG - CD GH Ba = BECD 


2 2 2 
Db - DE + DG” - EG Eb - „РЕ? pp? 


2-DG 
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2 2 
DE ~ Qi. БВ. DE 

































































Ec - 
Eb Eb BD 
a4 BEDI ЕЕ 2. Бере 
DE Dc DE + Ee 
ВЕ Р ο 
ΡΕ Db 
DM - /вр2 . вм? вк - BM. CD 
DM 
HM OB DM. Hee PP HM 
DM 
2 
Ме МНЕ qoo НЕ divo Hi IE 
BD Mk 
pio: BEBE Баң Ни do ea s BE 
DE 
2; 
He D qus n ы Ie 
ΡΕ ΕΙ 
т. Бел us. ουσια 
ΕΙ BD + Jm 
JK = 17.571 


When GH is small, so that H is on the other side of BD, 
the similarity point is on the other side of the figure. 
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I found this little sketch in my notebook and 
have no idea of when I did it or why. 


Does CF always equal EP? 


А:-100 8-1.A-1 BG - 10 GH - BG 


GN - BG BD; = Bes DG; = ВС - Вр; 
А 





DGs:GN 
(вкз)? 
EG; 
GL = BG Ар; τ АВ; + Вр; 
СТАВ; 
AG; 
NR; 
2-10 15 
0 
CF; - EP 
= 240 P 
-15 
WHO щу 50 100 
8 
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- K 
D D 
Reducing both by the symbolic 
processor leaves a little. 
Е і C 
H б - Б А BG -10 BD- BS 
13 
СЕ = 2:BG-BD: эш, 
(BG + Івр-іова - BD) 
0 N M 
2 
EP - › во СВб-Вр-В-вв - BD - 2:ВС:Вр + BD ) 
2 
ЕР =5.556 ЕР - СЕ =0 ‘BG + івр-/2-86 Й вр) 
And if I divide one by the other and reduce; | BG-42:BG - BD + 2-BG-JBD - BD : 21 








‘(BG . [BD-2-BG - BD)-\2:BG г вр. 
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This is another figure that I һай sketched out last year 
but never got around to writing down. 


Given a Circle, place the next on the diameter. 
I tried to reduce this series with the symbolic 


processor, but it is having trouble, at some point it 
switches AC for EC and I get the other circle. 


— Μ 
Lu o AE 


AD = Radius AE = “АП AC = E 


μι CD - AD - AC DO = AD CO - JDO? + ср? 






























































No -aE Mo - РОХО см - MO ` co 
Е D Л ВА eo 
Oo PON S lev? + (DO + CK)? 
MO 
JK - CK 
Ν 
Μ 
L 
JK? CD-Oe 
K H Ke = — Oe = КО - Ke de = 
d fe J K DO - CK 
b 2 E 
Je = JJK? Ке? 
C БА ! 
Jd - de + Je μάς 229 
KO 
бас 3049 бебі DO- bd 
CD 
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Ν ν Kh - CK - Db 
σι 
Lh - CK+Kh_ εἰ. ЛОРО 
Lh 
K 
J H 10 
b Е N = FJ = 3.965 
h 1 
[ B А Radius- 108 CK =19.44 











And from the other side; 


FJ 251.53 

















Radius- 108 СК = 19.44 
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This figure might be recognized as the similarity 
point for Gemini root projection. 


Given AC, CF, and that 




















AC = ΟΕ: (вс. ВС-СЕ- BC) 
CF + 2-/ВС-/ВС + CF 2.86) 

find BC. 

N can be any value whatever, except 0. 

CF = 216 AC = 47.29 N = 100000 

CF 

CN AF = АС + СЕ AE = АС CE 
Εαν Жиз μες ОЕ 

DF - ЕЕ-ЕС CI - ЕС-АС DP - С] 

ЕН АЕ 
CD = CF- DF DK - FG КР = DK - DP 
вр. РК pp 40 046 
ΚΡ 
ВС = BD- СО ВС =7.201 
АС СЕ һе. ВС + CF- BC) 
р--СЕ 
Е: + 2-|BC-, ВС-СЕ- 2.ВС) 

АС 
ἕν" 

Ας 

Page 1 4/26/96 
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Three Base Theorem. 


Three peaks, three predictable bases that intersect 
our hypotenuse through the Gemini roots. 
































BC = 7.2 CI = 216 CG = ñ BI - BC + CI 


BE = АВСВІ BM = 61.38 


M 2 2 
EM = ВМ” + ВЕ” BD = EM - BM 


BH = ВМ + ЕМ GN = CG CE = BE - BC 
































СВ A  EI-CI-CE ΕΝ - /CE-EI EH = BH - BE 
Ц 
EN? 
T EG - EI- σα AE = — HI - EI EH 
EG 
HL - UR AG = AE + EG 
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Ma μετ ο ΕΝ 
S HL 
BG ES AG бн (аф ες 
(Ea + EG) 
| ΕΙ = σα + FG FP = 4CF-FI 
Αμ. Аб СЕС. πο τε 
ΑΕ 
- a 
НО BEB А Вене: Зо 
U EF 
U | 
S 
AC - АЕ CE AI - АС + CI 
W AP -= JAF ЕР? Aw -ACA 
L AP 
Ax - АҒАМ cx αχ AC XI - СІ CX 
) АР 
H O ХОВ А WX -4CX-XI XG = CG- CX YU = XG 
U YT UV = CG YV = YU + UV XH БЕЙ 
WX + GU 
СН -АН AC CH _, 
XH + CX 
CD-BD-BC px  C*WX. 
WX + GU 
CD _, 
CX - DX 
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Un 
U 











































































































L w ЕІ-ЕО 
οχι. GU AU zu. c. ВО РЕФ 
2 АС ЕН 
L D 
C f = . 
H G x ША EE ΝΙΝ 
lu οἱ G CE-Ce 
U EO + Ef 
D d 
S D 
! Ek = αυ в = ΕΚΒΙ сщ о БЕВС 
ΒΕ 
- - i findest doo ES 
ЕР + Fn 
Hb q 2 B А 
РН _, πρ. «ΠΡ 
р = AH - AF FP + Cm 
б. м 
ΟΕ - DF 
h 
П 
04 26 96.MCD 
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Given CF and CD such that CD =,/AF-AC - AC find 
AC. 








N CF = 216 CD 32.89 CE = B EF - CE 


Except for 0, N can be any value. 








М = 108 FG- М DK =N DF- CF- CD 























Е D CA _ DK-EF 


EH : EM - FG HM - EM - EH 
DF 


CN = FG HM = EM- EH GN = CF 


GM -EF JN -НМОМ jc ον IN 
GM 





N KP JN Jp -cD Αρ. PPK 
KP 





АС = AD - CD AC =7.201 


В ) AF = AC + CF 




















E 9 СА ААЕАС-АС ы AAF-AC 1 


CD AD | 
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I had finally decided to write this up in Oct. of 94, 
and being punctual, here it is. 


| | | | Given one root in a prime root series, determine 
б Ε B A the rest of the series using the straight edge 
method. The other method uses a compass and is 
shown at the end of document. 





Process Summary will use “th root series for 
example. 


AG = 3° AB-1 AE=-3° 


BG = AG - АВ GZ - BG YZ - BG 












































BY - BG BE - AE- AB EG - BG - BE 
ση. BYES 
BE 
H 
Ga 62:46 нь _ GH:(GH + GZ) 
EG GH + Ga 
Gb COH жылыны OM) J 
GH + Ga 
d 

Bac BOL: Bo εν. G Р | B Á 

ВУ + Gb 
AC - AB « BC 
σα. μα Bc py 5286 

9 
2 Υ 
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Ge Се 
і YZ-GK 
FG = —— AF - AG - FG 
KZ 
GK-KZ AG-KZ 
ре ια К! 
GK + Ga GK + Ga 
pp ο ο Ape BORED 
8 KZ - Ke 
1 1 
5 
(Ав? AG?) (АВ “Аа _ | 
АВ АС 
1 1 
ы 222219 2 n3) 
(АВ? АС?) is (AB^.AG?) = 
АР АЕ 
1 1 
5 
(AB'-AG^) (AB AG?) | | 
АЕ АС 
E € R8 А 





Compass method 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 


04 28 96.MCD Раде 2 4/27/96 


04 29 96.MCD 






















































































R 
Is CX a constant? 
x Q I have had so much back work to catch up on I 
post dated a couple. 
- АВ = 54 AG = 270 
А Ρα 
BG - AG - АВ D ме ЕО = BF 
АЕ = АВ + BF FR = BF 
АЁ AR? ER? AGES P S 
AR 
441,150 фы О 
AR AR 
Fa - AF- Аа OQ = ва? + (FO + Qa)? 
со - 9998 ох. |BF? + po? 
ЕО + Qa 
А CO - OQ ` CQ 
ох? 
OQ ці 
СО 
Both expressions reduce to, 
ох? AG - АВ 2 АС-АВ) 


= 49.923 





СО = 49.923 OQ - —— = 49.923 
OQ 


AG+AB[ 5.5 
АВ? + AG 
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ВА 
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Geometric Exponential Series of the 
form 


Root - 6 842 8 


Root Root - 6 
У! Ν > М Κοοί Ν +N 
5 9 апа 1 0 























Root - 1 δ N Root _ N Root 
N Root 





Generalize some of the ratios found in 01_08_96 and 
01_16_96 for the sides of the right triangle. 


N=4 Root=4 М =1 BG-NAB-M 











AG - AB- BG BO T 
1 1 
Root Root 
АСЫ (ap AG) “Аны (ABAGT) 
ВС = AC- АВ EG = AG- АЕ FX = JAF + АС? 
2 
Mie. παν ВЗ OD BD: АВ 
ΕΧ ΕΧ 


DG = AG- ΑΡ DK - /вр:рс 
BK - ΒΡ’ + DK? GK - /ра? + DK? 


I ВК:ВС GL - СК-ЕС 
Ρα BG 


ВЈ. 
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Plug in BG here as М. AB as M. Plug in root series also. 


Ν-4 Root-4 ò = 1.. Root 
























































J 
b LE us αν М-1 
І, А 
GL =1.377 ВІ-0.275 E =5 = =5 
Root -ὃ 
AG Root 
>. AB Root - 6 
Root 
à zais ШЕ is > ο. =3075 ВК 075 
Root - 1 GL AB BJ 
AG Root б 
АВ 
К 
BD-B BD-F 
BM - x FQ - P 
BG BG 
J 
G ЗІР МБА 
б+2 6 
AG Root | AG Root 
AB (АВ 
1 0 
Root Root 
АС _ 9.769 On the left is the first and "3 - "3 
FQ ` last of the series, on the B AB 
right is the entire series. 
Ane = 32.665 
BM 
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12/20/96 Alternate Method Quad Roots 


If FN:FP as BQ:BS then quad roots series can be 
divided off as shown in the figure. 





BL:-AL-AB BS:=BL LT:-BL 











BH:-— НІ :=ВН ΒΟ0:-Β5Ν2 


AF ΙΞΛΑΒ.ΑΙ, FL:-AL- AF БЕ:-АЕ- АВ 


ΕΡ ΞΑΒΕ ΕΙ, εν SBQTP ұр, BEEN 























BS BQ 
R б EL:-EF4 FL. FG: EF FE со ΝΕΟ 
EL EF 
T S | 
ὁ ° GL:-FL- FG LR:-BQ JL - CLIR 
LR + GO 
AJ =AL- JL 


шік 


(ABAL?) — AJ - 0 
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09/11/97 The Ellipse 


Given that the major axis is AD and the minor axis EF, derive 
the formula for the radius CG, the height BG, and the foci axis 
MN. 











N4:75 N5:-1 N3:73 
NA 8 
Мз 
AD :=№ EF:=N AB := AD — 
1 2 
N4 
BD :- AD- АВ BJ :=4| AB-BD 
АС:=АР BC:AC-AB cH -EE 
2 2 
CJ:- AC pç ВСН 
CJ 





2 
σα =4BG?+BC? MN:=2. > - сн? 


А сам 3N N A4 4N 4 N - NON AN CN ума NN 3) 





-0 
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... Clear 

















- Ellipse 











-- Step One Center ої Ellipse 








... Step Two 











... Step Three 











... Step Four Minimum 











-- Step Five Maximum 































H 





үч 
a two Dimensional Solution 
the Delian Problem. 


to 


(АВ. АС) ї ). АС = 0.000 
(АВ-АС?), ) - AE = 0.000 


(АВ-АСУ, z ). АП = 0.000 


PD = 0.601 inches 
PC - 5.299 inches 





PC 





ARAS z 1.323 inches 
QR - 1.323 inches 
ARAS - QR z0.000 inches 
PD = 0.601 inches 
PC = 5.299 inches 
PR = 1.241 inches 
ΡΩ Ξ 2.564 inches 












(PD2.PC). 3 ) - РВ =0. 





(ρυ-ρο2 2) PQ =0. 






































Since the figure only uses proportion, which has been proven any proof of the figure can be left for ап 


exersize. 





















































© || о NI |] OO || OI |] Go IN = 











> X 1/10 








> X 2/10 








> X 3/10 








> X 4/10 








> X 5/10 








> X 6/10 








> X 7/10 








> X 8/10 








> X 9/10 











>X1 
































> X 11/10 








> X 12/10 














- 
e 


> X 13/10 














> X 14/10 








> X 15/10 








> X 16/10 








> X 17/10 








> X 18/10 








> X 19/10 














э Х2 














Linear Multiplication and Division, 
Dual Vanishing Point Method 
Unit and Universe of Discourse. 


07/09/00 Alternate Method Quad Roots 


№:=3 АВ:=1 AG -ABNN AD -4AB.AG 
BD :=Ар- AB ВС:-АС-АВ 
DG:-BG- BD DM:=\BD-DG 
АЈ:=Ар АК:=АР BM -4BD?4 DM? 
GM:-|pG^,. pw? АЕ:= СМАЈ 

BM 


.BMAK 














AC: 





ale 


(АВ-АС*) - AF- 0 | (AB-AG) -АС-0 
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08/01/00 Alternate Method Quad Roots 
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08/07/00 Proportion Series Il 
Two unknowns have the same 
proportion as two givens and the sum 


of the unknowns are known. Find the 
two unknowns. 


з ABBC ορ. CDBC 


BO :- — —— Miri — 
AB + CD AB + CD 


BO - 3.75 CO - 1.25 


BO4 CO- BC- 0 
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mZUDG = 69.867? 
mZUDCI=23.289° ТГ і5 ёсііоп and the squareroot 


mZUDG figure. 


mZUDCI = 3: 









































mZUDG - 69.867? 
mZUDCI = 23.289? 


mZUDG 
—m¿ZUDCI = 3.000 
Trisection and the square root 


2 
ә £ 


ws 





























08/23/00 Trisection In А Square Root Figure 





N:-5 AB :=4 ΑΡΞΑΒΝ 
AC = AB ΑΡ BD :zAD- AB 
BD 


BN Bs KN:-BN С) ΞΡΝ 


АЈ:=4АС+СР AK :=АЈ 


AK? + AN. KN? 








АМ :=АВ+ВМ АР = 





2-AN 
AF :=SP:AN рк ‚АК AF 
AK 
EF :=FK АЕ:=АК- 2(ΕΕ) AR =< 
(8-AB? + 8.AB.BD + ВО?) 
AB (AB + BD) Ағ ТЛ?” T7 λκ-ο 


(2:АВ + BD)? 


BP:-AP-AB DP:=BD-BP М№Р:=ВМ- ВР KS:-NP KS-FK-0 
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09/03/00 А Ratio In Trisection 


How does BF vary with BC? 


N41 N5:-8 


ВЕ :=1 ЕМ:-ВЕ BO:-42.BE) EN:-BE 








EK: BEBE KNi=EN-EK BK:-PÓ вс:-әве 
BO 2 
2 Ν 
BN :=4BK?+ KN? вр BN вс:=вр_1 





BG N5 


CG :=BG-BC CJ:'-4BC.CG AJ:=BE 


АС:ААР-СР АВ:=АС-ВС АЕ:=АВ+ ВЕ 


тб АН :=АЈ-ЈН ΑΙ, =АНАЕ gr -λι- АЈ 





LM:-JL AM:=AL+LM ΑΕ ΕΡΕ ΑΜ ВЕ :=АЕ- AB 
АС 


2 
ВЕ- 1) АК 1-4М›- 2Ν232, ΝΩ͂Ν Na p i. ді АН -0 
№2 


14N 12-2 - 24N 1242 м + 36-N N, +9-N qu EN 7 - 18.N N 22+4.N 20Ν 1° 


2Ν χ᾽ 
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The Delian Quest 


"Socrates: And I, Meno, like what I am saying. Some things I have said of which I am not 
altogether confident. But that we shall be better and braver and less helpless if we think that we 
ought to inquire, than we should have been if we indulged in the idle fancy that there was no 
knowing and no use in seeking to know what we do not know;—that is a theme upon which I am 
ready to fight, in word and deed, to the utmost of my power." Meno, by Plato 


Introduction 


The Delian Quest is a novel written primarily in two languages, Geometry and Algebra. 
The smattering of English is of no great consequence. The figure is Geometric Grammar, 
the equations are Algebraic Grammar. I take exception to any teaching that does not 
recognize the geometric figure as the Grammar of Geometry. Much of what is called 
geometry is apparently stated by those who have no clue. The Geometric Grammar 
system is a relatiologic and Algebraic Grammar is a tautologic-together they make a 
proposition-and together and only together can knowledge be imparted. 


The Delian Problem 


From what I remember, the Delian Problem acquired its name from the circumstances of 
the problems inception. In order to stop a plague in ancient Greece an oracle at Delos 
suggested-supposedly by direction of a God-that the alter of Apollo be doubled. The 
alter of Apollo was a cube. What it boiled down to was the abstraction of the cube root of 
2-the cube root of twice its current volume. Now if in only geometry can one precisely 
abstract the square root of 2, it seemed reasonable that only in geometry could one 
abstract the cube root of 2 as well. What this means is that an act of will can be 
performed for which no Arithmetic name is possible. The conventions of Arithmetic 
Grammar cannot provide an Arithmetic name for the square root of 2. Algebraic grammar 
overcomes this problem of irrationality in Arithmetic Grammar by incorporating 
operands as part of the Algebraic name. The problem in Geometric Grammar was, no one 
knew how to abstract cube roots. No one knew how to assert that act of will. In time, the 
general response to the Delian Problem was that it is an impossible problem to solve. No 
name could be provided in Arithmetic Grammar, and none in the Grammar of Geometry, 
while in Algebraic grammar, a name could be simply had, but no clue as to how to render 
the fact. 


A Class Idea 


Those things that are grouped in accordance by a common characteristic all have the 
same name by that measure. Some people may recognize this notion as Set Theory, some 
may see it as the founding principle of all Grammars because it is the foundation upon 
which the concept of words are based, a fact of the craft of measurement itself, some may 
realize that it is the Sensor Model of reality, however one comprehends it, it is derived 
from A = A and A - A = 0 which is derived from knowing and not knowing. This has a 
very important application for if there is no difference between two things, then there is 
no knowledge of ‘two-ness’ under the class definition-therefore both items are regarded 
as the same-treated the same, respected the same. By definition, it is not possible to act 


differently in any case or any instance toward members of the same set. Action is а 
reaction from cause, but one has stated that all members are the same, no difference or 
cause can then exist between them under that class definition. 


In regard to the Delian problem one might apply it in this manner; take the straightedge 
and compass and see if they have a common characteristic which would group them into 
one class. To my knowledge such an application of the foundation of logic has never 
been proposed. If one finds that common characteristic then one can look around and see 
if they can abstract other tools that have that same characteristic. Perhaps these tools are 
what is needed to solve some problems. It would be the class characteristic that would 
define a Two Dimensional Geometers Writing Instrument-this is the true custom, the 
same notion that determines any language that one speaks. Logically, reasonably, 
factually, one cannot state that Geometry is to be written in only two tools of a class of 
tools if that class is well defined, for there is no way to distinguish these tools under the 
class concept, the definition of class membership-providing of course one can abstract 
the class concept that the tools reside in. Aristotle quite rightly determined that a 
definition renders both substance and form-every bit of knowledge is known that way, 
substance and form. Even in our mind, to think of substance we supply a generic form to 
it, and to think of form we assert a generic substance for it-otherwisde we could not 
conceive of either. What is the substance and the form of the Geometric Writing 
Instruments we are familiar with? 


A straight edge provides one with one and only one difference (substance) between two 
points (form). A compass provides us with one and only one difference (substance) 
between two points (form). One may comprehend the straightedge however as providing 
the Unit of discourse, while the compass the Universe. Has anyone ever comprehended 
the ellipse as a figure that is produced as one with one difference (substance)-a sum- 
between two points (form)? Is it possible that the Gods gave a problem, just like the 
problem of understanding the Bible, whereby the only solution is to think by one 
measure-class concepts? The only possible path to a solution is when men start to reason 
by respecting what the Bible calls a Holy understanding, the Law of Reciprocity? A - A. 
I don't know. I do know that the tool that constructs an ellipse is in the same class as the 
straightedge and compass in regard to the same definition of substance and form, and 
also that the ellipse can solve the Delian Problem. I would strongly suspect that the 
problems given by the Gods all have a common solution which involves a growth in 
men's understanding. I did not suspect it when I started my search, I started the search 
because either no God gave the Delian Problem, or if given it would seem reasonable that 
a God would only ask for the possible and if it were possible, then it was possible for me 
to find it. 


Proof 


What is proof? What proof is seems to have taken a bad turn in history. Currently what is 
called proof is a mess of non-sense. Since all knowledge is in propositional form, that 
being substance constrained by form, which produces the first division in logic, that of 
tautologics and relatiologics, proof is not different in concept from all knowledge. Proof 
is not different from the concept of definition. Proof is circumscribing substance with 
form. Tautologics are based on form, Relatiologics on substance, proof is saying in a 


tautologic what is said in а relatiologic. In this text, I used Geometric Grammar (figures— 
substance) for the relatiologic and for the tautologic I use Algebraic Grammar (form). 
When the grammar is correct in each, and when the form is the form of the substance 
and the substance is the substance of the form, then and only then does one have proof 
and truth. 


It does not matter if we construct a ‘word’, a ‘sentence’, a ‘definition’, a ‘proof’ these all 
reside under one concept. That concept can be called Set Theory or propositional form, or 
‘to know’ all of these words are based on the definition of body sense, 


"That which acquires something from the environment (substance), processes it (re- 
forms), and the product is used to sustain and promote life.’ 


The idea that we are composed of seven senses, all of which acquire something to build 
that one group, the one proposition, of human life called *me' is fundamental and 
undeniable of our own psychology and physiology. 


Proposition 


Even the process of group construction (propositional construction) follows the definition 
of proposition itself. One method is particular (the substance), each member is 
enumerated, the other method is universal (the form), each member has the same 
definition. Each method renders a judgment as to inclusion and exclusion of a member 
into a class. As Plato pointed out, only by comprehending all the details of both methods 
can one be said to have understanding. The methods themselves follow propositional 
form in another respect-the particular method is not effected through understanding but 
the method of forms (definition) is-this too Plato pointed out and is why he championed 
the method. Using class definition to define Geometric Writing Instruments is an idea 
that has not been promoted or conceived, and if enacted many mistakes will be made, but 
nevertheless, we may not be altogether certain as to what we are doing, but we can be 
certain that life is in that quest for knowing. Perception determines conception, 
conception determines will. 


Reading 


Since perception determines conception and conception determines will, learning to 
‘say’ what we ‘see’ can be improved by practice-being fully aware of what we are doing 
and why. One must read the figure and the equations together in this work. j.c. 
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The Delian Quest 
Introduction 


The Delian Quest is a novel written primarily in two languages, Geometry and Algebra. 
The smattering of English is of no great consequence. The figure is Geometric Grammar, 
the equations are Algebraic Grammar. 


Place Introduction to logic here. 
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This was originally type written and hand drawn figures. | ran copies off to send 
out into a non receptive world. | did not blush at my own ignorance. 


THE DELIAN SOLUTION 


| do not view the Delian Problem in the traditional sense, that is as the problem of 
duplicating a cube. | view the problem of duplication as only one application for a 
Geometric process of general cube root abstraction. Truisms and processes are there to 
be discovered, if they are at all possible, it is possible to discover them. The Delian 
Problem is, for the correct Geometric figure, just one application of that figure. But then | 
am not a Geometer. In fact | dropped out of College to work on some items that | think 
are of particular importance, and tracing down the solution of the Delian Problem was 
just an example of some of the researches for that work. | have not even studied much 
of applied Geometry, | have been working on the theoretical aspects of it. Therefor this is 
an amateurs presentation and is not anything resembling a "finished" demonstration. 
The preceding figures are, however, technically correct abstractions. 


While doing my first once over of the Elements, | found the propositions in Book 2 
relating to the equality of complements. It occurred to me that since this was the correct 
method in which to manipulate area, an extension of it could be used to manipulate 
volume. This proved, after much searching, to be true. An extension of the figure can 
be used to abstract cube roots as well. 
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To cube a three dimensional rectilineal figure one has to start with the concepts of 
area manipulation on the two dimensional level. Starting with the rectangle in plate 1, 
one can see step by step, through plate 4, how to manipulate the figure while retaining 
the same area. If you study the Elements you will find a more complete set of abstracts 
to learn from. The method of squaring two sides is an abstract from this method. 




















Plate 1 Plate 2 
































Plate 3 Plate 4 


The question becomes- "Can the figure be extended to work with three sides and 
retain the same volume?" 
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| will take a short side trip. Turn to plate 5. Given a square and any point on the 
diagonal ray off the square, that is, extended outside of that square, divide two sides of 
that square into identical ratios with a ray from the chosen point. Plate 5 demonstrates 
the solution. № you play with the figure long enough you will find that it is a direct 
abstract from the figure that yields square roots. Length AB=CD, BC=DE. This is not a 
trivial matter, for to perform cubic reductions we will have to find a method to divide this 
square into three such segments that have a special relationship. 


A B C 





Radius 

















Plate 5 АВ = CD. BC = DE 
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Let us take a "bar" as in P.6 and put two of its sides back to back as in Р.7. Also 
lay out a 45 degree angle, as that is what our cube will have to end with. In P.8 we lay 
out where the cube is suppose to take place and we place in the two rays that will make 
the respective area manipulations. After several of these figures we will note that the 
two angles are indeed related because it always takes exactly two divisions to cube the 
figure, however, in this configuration | cannot gather any hint of another relationship 
between these two rays, or their angles. 
































P.7 











P.6 












































P.8 P.9 
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ame side of the figure, | not only save paper, | also 


If | place both rays on the s 
-F, and by working with these segments find that the 


see a relationship, A-D, B-E, C 
square root of AC-B. 












































m A 
D 
< Z 
3 E 
T É 
5 v 
P. 10 A-D, B-E, C-F Р. 11 


With a little more playing around, | note also that | can put а "hat" on the figure 
and that rays from the corners of the square under that figure will always converge on 
that semicircle. The immediate implication is that, not only is the square root related to 
the right angle, but the cube root as well. 




















Let us work with the square in 
a right angle for a moment. In P.12 
we find the answer to the question— 
"How do | find the square in a right 
triangle?" 
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Plate 13 


(f x 


Plate 14 


(έν 


Plate 15 


























Plate 16 
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In Plates 13 through 16, we 
find the answer to the 
question—"Given a length 
of line, and another that 
must be one third or less of 
the first, what is the right 
angle which contains this 
segment as one side of a 
square?" The questions 
could be stated more 
technically than this, but—. 


03/25/96 





In P.17 We see that 
"The square in a right 
triangle is equal to the 
square of the remaining 
two segments, and in a 
A = B : H " 
duplicate ratio and 











< A— B> 





P.18 "The three 
triangles on the sides of 
1 3 that square are in a 
triplicate ratio to those 
sides of that square." 











P.19 Shows another 
square that can Бе 
formed using the same 
segments as the square 
in a right triangle. This 
square will be used in 
demonstrating another 
triplicate ratio, and that 
is the Pythagorean 
principle for cube roots. 
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Plate 20 Demonstrates the triple implication of the Pythagorean theorem in the 
cubic expression. |t will also do well to note that the three squares in continued 
proportion on the diagonal of the square under the right angle major have the same 
relationship as the segments on the hypotenuse of that given right angle. 
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There is one more triple proportion to look at. Plate 21. 























All three semicircles intersect the semicircle which we draw our right angle in at 
the same point (A). From the center of the square under our eventual right angle (E) 
until they all intersect on that semicircle (A) they will produce a 90 degree angle divided 
into a 45 in the semicircle that is used for the square root application. | will leave it to 
the inquisitive reader to find the proper method of using this information to find a the 
method to find the intersect of the two rays under this figure. One will note that | have 
written in the progression along the bottom of the plate of the lengths involved. 
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Let us turn now to a simple but very productive diagram, Plate 22. 


C 


How close is the segment AB to the cube root of the circle given as a sphere? Is it 
well within pencil tolerances? 
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What approximate cube root figure is the segment CB a part of? (for abstract see Plate 
12.) 






































Plate 23 
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On Plate 24 the radius for the circle OP is given by MN. 


ОР = MN 























A 
A 
Y 


v 





One of the items that one will find in working with the figure is that it is infinitely 
recursive, by adding a couple of lines in the right place, one has another cubic 
relationship. 


How do we test for accuracy of our cubic results? It will be noted that on the line 


that is the cube root of В2А (if you have missed it, the figure gives both roots, А2В and 
В2А) there is a series of intersects, (three of them). When these intersects form a line 
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parallel to the base of the figure then the result is accurate, this should have been 
abstracted, and used for proof, during one's play with P.7 and P.8. 


A great number of propositions relating to the figure can be generated, of which | 
shall not here produce any. Doubling of the cube came very early in my search, the 
difficult part was in learning how to abstract any root. Now | have much work to do, and 
much learning to do to complete that work and | hope you have fun with the figure. J.C. 
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І was so happy with myself that | found all this out on my own that | sent it out to 
see if anyone would publish it. The returns indicate that it was stillborn, however | 
continue my explorations. Good books on Geometrical constructions are not readily 
available and | am quite ignorant of what has been done in the way of plane Geometry. | 
strike out more or less on my own on the Delian Quest. | take only One Cirlce, One 
Square, and One Line as my travel companions, not to mention Elementary Algebra as a 
consultant. 
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GEOMETRIAE DEDICATA 


Managing Editors: 


K. STRAMBACH 

Mathematischeslnstitut 

Bismarckstr. 1 1/2 

D-8520 Eriangen 

ER. Germany 

Telephone: (0)9131-8525(X) 
or 852502 


F. D. VELDKANW 
NblemakchMm4uw 
Postbus 80.010 

3508 TA Utrecht 

The Netherlands 
Telephone: (0)30-531519 


Utrecht, 15 December 1989 


Dear Mr. Clark, 


From Kluwer academic publishers | received your 
manuscript The Delian Solution which they presumed you wanted to 


submit 


for Geometriae Dedicata. It is not clear to me what these 
considerations on elementary Euclidean geometry are aiming at. 
Geometriae Dedicata is a journal for research in modern geometry and 
related fields. | think it is not the place to publish your manuscript, 
which we cannot accept therefore. | return the three copies under 


separated 
cover. 


Sincerely, 
F.D. Veldkamp 
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PO. Box 6248, Providence, Rhode Island 02940 USA Telephone (401) 272-9500 
Telex 797192, FAX 401-331-3842 


Location: 
201 Charles Street 
Providence, RI 
02904 
December 8, 1989 
Professor Professor John J. Clark 
Dear Professor Clark, 
| recently received your manuscript entitled "The Delian solution" for 
consideration in BULLETIN (NEW SERIES) OF THE AMERICAN MATHEMATICAL 
SOCIETY. Please note that | am forwarding your paper to Professor Roger E.Howe 
(Department of Mathematics, Yale University, New Haven. CT 06520) and that you 
should address all your inquiries to the editor. 


Sincerely yours, 


Christine Vendettuoli 
Publications Department 


Serving the mathematical community for over 100 years 
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American Mathematical Society 


Department of 


Mathematics 

Roger E. Howe Yale University 
Bulletin Box 2155, Yale Station 
Editorial Committee New Haven, CT 06520 


December 14, 1989 
Dear Professor Clark: 


І regret to inform you that we are unable to accept your paper, "The Delian 
solution" for publication in the Bulletin. Our reviewers felt that the results are not 
of sufficient general interest or significance to warrant publication in the Bulletin. 


Yours truly, 

Roger E. Howe 

Editor 

Research Bulletin 
REH/med 
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JOURNAL OF GEOMETRY 


Editor's Office 


Prof. Dr. H.-J. Kroll 
Mathematisches Institut 
Technische Universitiit Munchen 
Arcisstr. 21 


D-8000 Munchen 2 
January 17, 1990 
Dear Professor Clark, 


Thank you very much for your manuscript on "THE DELIAN SOLUTION". 
Date of receipt is January 12, 1990. As soon as we have the referee's report at hand, 
you will receive further information. 


Yours sincerely, 
H. -J. Kroll 


Expert opinion on the article "The Delian Solution" of John J. Clark: 

You can find some interesting statements in the submitted version of this article but 
exact constructions are missing. Mostly it's not clear where some points or lines come 
from. Therefore the proofs also cannot be examined very good. And for the more 
complicated constructions it's very difficult to follow the ideas of the author. Moreover 
the relation between the single statements and the opening problem doesn't come out 
very good. 

All together the article in the given version is not understandable. 


JOURNAL OF GEOMETRY 
Editor's Office 


München, 1 June 1990 
Dear Professor Clark, 
Your paper "The Delian Solution" submitted to the Journal of Geometry is hereby regret 
tably returned by the decision of the reviewers. 
We are very sorry that we could not be of any help to you. 


Sincerely yours, 
H. -J. Kroll 
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(This one is а form letter.) 


| société mathématique defrance 


paris, le 
BULLETIN 


n. réf. a l'attention de 
ν. réf. 


Cher(e) collégue, 
Le Comité de Rédacton du Bulletin de la Société Mathématique de 
France n'a pas pu accepter votre article intitulé 


the Қобсад Seer 


Malgré l'intérét de votre travail, celui-ci ne correspond pas à 
l'esprit de notre Revue destinée à un large public de mathématiciens et 
non à des lecteurs trop spécialisés. 


Nous vous prions d'agréer, cher(e) collégue, l'expression de 
nos sentiments les meilleurs. 


P. SCHAPIRA 
Directeur de la Publication 


P.J. : Manuscrit 
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жетті A Triplicate Ratio 06/20/92 


"P i Given some point O place CE on BF 
m such that O is the point of similarity. 


М :=1.52 N 5 :=.89 N 3 :7.66 
ΡΕ ΞΝ MO TN, CE ΞΝα 


FM :=42BF? АВ := BEMO 








АЕ :=AB+BF АР :=/АВ:АЕ AQ 
DQ |Ар'- АО? QR:=DQ QP :=ро 


AP:-QP- AQ АВ:=ОВ+АО АС:=АР 














AE:-AR AO:=AF BC :=AC- АВ 


EF :ΞΑΕ- АЕ EK:=EF ВН := ЕК 


The last ratiocan be tediously proved by reducing each term to 
the givens. 


Edit 062800 
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08/12/92 Rusty Cube of a Sphere 


Given AB, how close is BJ to the cube root of 
AB taken as a sphere? 


1 
3 


N:=9 CUBE ROOT:- | San? 
\ 
ΑΒ ЗМ BD :=АВ BG ЗАВ 


2 
DJ ЗАВ СС := Ша ВС:-СС 


CD :- BD- CG DG --4 cp? CG? 


GJ = DJ? - DG? АС :=АВ + ВС 
AG := AC? СОЗ АЈ:=АС + С] 














АЕ:= АСАЈ pj 59M BE :- АЕ АВ BJ := ЕР + BE? 
AG AG 
CUBE ROOT _ 0.99906 
BJ 
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01/08/93 Pythagoras Revisited 


Given AB, BC, AC, what is CD 
and CJ? 


$1:=2.24 $2:=1.046 8341517 








G 
H 
AB 51 ВС 1552 АС -5; 
2 
AG:2AC BH:=BC АЕ:= АС 
А Е D F B AB 
ΒΗ 
BF :=—— ЕЕ:=АВ- (АЕ + ВЕ) 
АВ 
2 2 2 
Е 293 +51 - 52 


рЕ:=ЕЕ Ар =AE+DE AD: 
2 251 


2 2 2 
E +51 - 53 
251 


BD :==ВЕ+ DE BD 


CD :-JAC?- Ар? 


-81%52-53)(51%52%53/(81-52-53)81%52-53) 














CD := 
28, 
G 
H Αα -55 JD:AD-AJ CJ:=4JD?+ cp? 
S | 2 2 2 
АВ? 
А JE DF B (С? вс?) DUELO =0 








The sum of the squares on any two sides of any triangle is 
equal to the sum of half the square on the remaining side plus 
twice the square on the medial bisector (CJ). 
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06/03/93.MCD Exploring The Curve CJ 


Given AG and GF - AG/3 and any 
AC, is BD the square root of AB x 
DG? 


М:-2 N5:-4 
АС ЗМ АС AG ск АС AE AG 
Ν2 3 2 


EG:-AE  AF:-AG- GF FM :=^/АЕ-СЕ 


GM = σε FM? GN:=GM_ EN:=GN?- EG? 


NH:-GM NS:-GM РМ:=АЕ PS:-NS- PN 











ST:-2:GM SQ:=AC+PS  QT:-ST- SQ 














QH -А|80-0Т СО ΞΕΝ CH:-QH- CQ 


2 
АН :=^|АС?+ CH! CG:=AG-AC бН:=/С6?+ CH? АЈ:=АН AB = 


2 
GL = GH DG E BD :=AG-(AB+DG) ΓΑΒ DG- Вр = 0 


2 
Й Їм һ12М,-12 
N ΝΑ 2 2 кезеп 


з 3 N5 
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06/07/93 For All Triangles Find BD 


Given AB, BC, AC, CD, AD, find BD 


To simplify use line names found in 010893 


51:55.55 $5:-4.61 53 := 1.5 


$5 :=4.5 S 6 := 5.48 








АВ =S 5 ВС 5-56 АС :=51 CD :=53 Ар :=5 › 





(-$1+$2- 53) '(51+52+53) (51-52-53) '(51+52- 53) 





ΡΕ := 
251 


2-81 


СЕ = (Ср DE СЕ := BC- BF) ЕЕ:=СЕ- СЕ  GF:-DE 
BG :- BF- GF DG := EF BD :-4DG? + BG? BD - 3.983 


OR 


BG j ‘= BF + GF DG , :- EF BD, := |рс?+вс 2 BD , = 5.757 
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06/09/93 Rectangular Roots 


= Е Given AD and DE divide AD into the 
rectangular roots of DE. 


М:=5 N5:-2 
AD 


AD:-N ΡΕΙΞΝ2 СЕ:=рЕ BF:-— 
Α Β C D 2 


АВ :=ВЕ BC -4BE/- CF АС:=АВ+ВС ΟΡ:ΞΑΡ-ΑΟ  4CDAC- DE- 0 
АС=1м№+1. Ш 3.N Cp :- iw. 1. ЕС 1 ΕΝ; 
2 2 2 2 
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06/21/93 Pyramid of Ratios | 


Divide AB by N1 then divide CD by N2, 








с what аге BF/EF and AC/AF? 
N1:-3 N2:=5 $:=1. № 
АВ :=1 AD AB AL АВ 
М1 2 
АВ? 
А нав K L B DL-AL-AD АС>-|-- 





α,:ΞΑΙ, CD:=.DL2 + CL” 








ср4 DL-DE, CL-DK, 
DE, ‘= —— Be AK, ‘= AD+DK, BK, :=АВ- AK, EK,:-— — ^ 
N2 DL 
: с AL-DK, АСК, 
ВЕ, ‘= (ЕК, ) + (вк, нк; πα, BH, :-BK, HK, ЕН, ETE 
ЕН, АВ ВЕ, ΑΒ 
AF, --------- ВЕ, = _"____ ЕЕ, = BF, - BE, 
BH, BH, 
N1-N2 o (N1- 1):N24- 8 
N2-$ | N14 
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06/27/93 Describe А Circle About а Triangle 


Given the difference between three non-collinear points, find the 
radius of the circle that circumscribes them 











A:=(AB + ACA BC). (AB + BC> AC) (BC + ACA AB) NOT(X) :- X20 0:-0.2 
BK = AE:-AC ВЕ:=ВС 
ΑΕ; ВЕ? 
АС := BJ: ——  GJ:- AB- (AG + BJ) 
AB AB 
HJ x BH:=BJ+HJ CH -4BC/- ВН? 
BN eee BM з ВОВК ΜΝ :- BM - BN 
2 BH 
рм.=ВН ММ gy c [BN? + DN? 
CH 
radius :=if(A, Вр, 0) imaginary radius:-if( NOT(A), ВО, 0) 
radius - 3.375 AB AC BC 
imaginary radius = 0 ο... ы Ба Эл 
ВС АВ АС 
А-1 
AB=3 AC=4 BC=6 


The name of the Radius as a proportion of the given names 


51 852 5 
15 25 35 
S4 +52 +83 · -S, +52 +S -fs -S> +53 :|51 +S, -S 
15 25 35 15 25 35 15 25 35 1; 25 35 


кІ-|3.375 3.375 3.375] 


К; = 
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07/15/93 Pyramid of Ratios ΙΙ 


AB is divided by N1 and AC and BD is divided by N2, what are 
EG/FG and CD/DF? 











C Мі =3 Nə :=5 0:71 Nə 
2 
АВ-і Ap: AB Ac: |АВ-вр:-АВ-Ар 
G NI 2 
F DE, ID AG, за АЕ, :: AD+ DE, 
Ν2 Ν2 
KH DJ L E B (AG, 
AH, := : СН, :=АН, EH,:-AE,- AH, 
τν 2 2 ‚_ AB Б 
EG, := (EH; ) + (СН; ALT DL:-AL- AD 
2 DL-GH НК. ΡΕ СН, ΡΕ 
cL:- [АС HK, з Š EK, «ΕΗ. ΗΚ, 0], = LABES. FJ, = 99 
2 CL EK, EK, 
ЕС, ОЕ 
ας 2 2 = Š Š - = 2 2 
s = (DJs) + (EJ; ΕΕ. 2a 6 FG, -EG,- EF, ΟΡ А СІ: + DL 
δ 
Ман (N4-2) Р 
Ν2- ὃ 
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07/25/93 Pyramid of Ratios Ш 


Dividing DC by an number provides wht in terms of BE/BF and AF/CF? 


-BD 


BD ΞΑΡ CD: 








a © 
"ux Е 
= 
а. P 
= 
E m qa 
а) шо о” 
" = =. 
© І 
= a 
64 £a σι 
<| <| = 
ο] | = 
|= B 
о Т n 
Ш EN о? 
© = = 
ш < № 
а E. 
a| = | 
e ë 
al^ А = gr | 03 
а) = а 
Т п n 
4% uU 
Q = e 
Е Е = 
m 
© 
а 
ш 





CD - DG; 


CG; : 


DE + EG 


DG: 
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11/06/93 Gruntwork І on the Delian Solution 





Does (AB? x AH)!? = AC and 
(AB x AH2)!2 = AE? 

















М:=4 BH :=1 
BF:-BH gp .- ВЕ рн - pn. BD 
2 N 
DK:-4BD.DH BJ:-DK BO:=BH 
JO:=BJ+BO JK:=BD cp = JEDK 
JO 
KL:-DH LP := ЈО DE; E 











BC:-BD-CD CE:=CD+DE ММ:=ВС 


GH:=MN CH:-BH-BC HN:-42.CH! GM:-HN ЕН -CH- СЕ ЕС:-ЕН- GH 


2 
HQ IM HO:-42.BH) OQ:-HQ- HO ОВ := 99 АВ :=ОВ АС:=АВ + ВС 


Ὁ | = 
w| = 


AE:=AB+BD+DE АН:=АВ+ВН (АВАН) -AC-0 (ABAR?) - AE- 0 
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11/09/93 Solve For Cube Root Placement 


With straight edge and compass only, solve the given problem. 

BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH and 
the cube root of AH squared by AB. Find AB and place the roots. 














" Q N:2 BHi=N-1 
2 d 
Я вс:=- ВН ck. NS м3 
2 
ο 
L BL:=CF GP:-BG ВК = В 
Μ 2 
K 
J BD:-BK NP:=BD GN:-GP- NP 
H а Е E DC BA 3 cas 
ΕΝ:ΞΒΙ, GE -4GN?- EN 
Ou——— ©) 
E A CE:-BD ВС :=BG- (ΟΕ: CE) 
СН:-ВС EF:=BD 
FH:=GH+GE-EF FQ:-FH FO:=BL ОО:-ЕО-ЕО MO:=CF AOT 


АС ΞΑΕ- СЕ AH:=AF+FH АВ :=АН- BH 


1 1 


(АВАН) - AC- 0 (АВ:АН2) — AF- 0 BH. 


AB 

The square inside a right triangle on the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken to the 
point of similarity form a cube root relationship. 


2 
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11/10/93 Gruntwork ІЇ оп the Delian Solution 


Given any acute angle in the isosceles, divide the base leg as shown. 
Do the resultant segments show any particular relationship to one 
another? 


№:=11 АЕ :=10 
РЕ :=—— Ар :=АЕ- DE АН :=АЕ 


і AG:-AD АС = AF :=АС 


AB -АСАС 











w| = 


(АВ-АЕ) -AC-0 (АВАЕ) -Ар-0 


АЕ _ |331 ΑΒ 0. Αι 
AB AB AB 
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11/11/93 Тһе Archamedian Paper Trisector 


If one accepts the facts of the original figure, one only need prove that 
BK - AB. 

If one does not accept the facts, examination of the construction 
should make it apparent. Does FK - BK - АВ? 


CJ:- 


EG : 


CO: 


AD: 


AB- 








AJ AJ 


N:-4 AJ 71 BEP EJ:-AE ЕМ:-АЕЕМ:-АЕ AC аг 





AJ-AC ΟΝΞΛΑςΟΙ JN:—4 CN! СР шығы gr A gS 


=EJ-GJ EL :-4 EG? + GL ΕΗ =-ЕСЕМ μμ СЕМ Ан :-дЕ+ЕН 




















EL EL 
-AHON осұ.-АЕ-АС EO =СО+СЕ Εκ- ENSE рь. СЕЗЕ рк. СМЕК 
ΗΜ ΕΟ ΕΟ ΕΝ 


-AE-DE ΚΝΞΕΝ-ΕΚ ВК :=КМ BD :=a| BK? — DK? AB ‘= AD- BD 


BK = 0 AB = 0.25 If PK is parallel to AJ, then.... 








AN АС CN? АР-АВ pQ -CNAP ро-рк-0 
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11/12/93 Το Square А Circle ОН The Base Of A Right 
Triangle. 


Sometime in 1992, | remembered 
reading that some guy spent 
some time in prison and learned 
the process for squaring a 
circle off the base of a right 
triangle but then history lost it 
again, so | set out to find it and 
did. It took a couple hours 501 
wonder what he did with the rest 
of his time? 











S Ро. Using the approximation,x = 
sa yz 22/7, square the circle off the 
base of a right triangle. 


BF 3 


ВЕ:=1 ВЕ:=2— ЕЕ:=ВЕ EHBE Вр:-2-ВЕ AB -BD 
4 
АЕ:=АВ+ВЕ АЕ:=АВ+ВЕ ЕК.-ЕНАЁ ср:-ЕК ВС:-ВЕ-СЕ 
АЕ 
2 
CG:-4BC.CF — FG -4 CF! + Сб? πι Ле. 


BE? 


Т = 3.14159265359 
т A = 3.142857142857 


E 0.999597662505843 
ТА 
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11/18/93 Exploring Cube Roots Plate А 


Using the parallel FO to project to the point of similarity for the 
square root, point L is used for the cube root. 












































ο М:-2 
о 
BJ :=1 BH - BJ HL «ВН ве: BH 
2 N 
H FH:-BH- BF НК :=ВЈ FR:-4FH!4 HR? 
J A 2 
pp FH pp HR-FP LP :=^ HL? - РН? 
FR FH 
FL := LP — ЕР pr = ΗΕ, pL « HR FL 
FR FR 
"М 
FO:=BH МО :-FO-DL LM:-DF 
Ap;-LMFO Αρ -AF. BF ВО :- BJ 
MO 
S Q 
4 5 BK -DL Вр :-BH- (FH4 DF) 
" _ _KL-BQ " 7 [6 
КО :=ВО+ВК КІ. :=Вр Bem HJ :=BH DJ:=HJ+FH+DF LN:=DJ 
Е 7 Ж _LNJS _ й 
75 28) JN:=DL NS:-JS4 JN З BG :- BJ - GJ АС :=АВ + BC 
1 1 
2 3 23 
AG:=AB+BG АЈ:=АВ+ВЈ (AB?-AJ) - AC-0 (ABA) - AG - 0 
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11/18/93 Exploring Cube Roots Plate В 


If AL z 1/2 of CG, then the circle LM passes through the square 


root of AB x AK, being point E. 





























AF :=AB+BF ІМ-АЕ Е. := АЕ 


AE, ЗЧЕІ2- Av? 





№:=12 ВК :=1 
вн = РЕ вр = 99 DK :-BK- BD 


DN ΞΑΒΡ ΡΚ ВО:-ВК KS:-BK НК :=ВК 


. BDBQ οκ. DKKS 


BC BG :=BK - GK 
BQ +DN KS+DN 

DH:-BH- BD FH: DHHR вр:- вн Ен 
HR + DN 


CF:-BF- ВС AL:-CF DF:=BF- BD 


NO:-DF FP:-BH PO:-FP- DN 





Ap.NODN  ,B:-AD-BD AB- 1.523 
PO 
AK :=AD+ DK 


АЕ) =/AB-AK ΔΛΕΙ-ΛΕ2Ξ0 
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11/18/93 Exploring Cube Roots Plate С 


The circle AO passes through point M. 





N:=1 
ВК :=1 AB = ВК АК AB BK 
N 
E Е 
3 3 
AC:=(AB?-AK) AG = (AB.AK?) A 





CG :=AG-AC СЕ “= BH > 


AH:=AB+BH НР:-ВН АР = AH? + HP? 


ao «АР po == AF :- AC4 CF ADs" 








DF ΞΑΕ- AD ЕМ:-СЕ MO :=AO 




















мо? - [рЕ?+ (DO + ЕМ)? = 0 
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АС := AB ΑΕ CE:=AE- AC CG =] AC-CE 











11/22/93 Cube by Iteration 


When Ғ and Р are the same point оп 
C, then a sixth root series has been 
constructed. Use iteration to place b 


on F4. 


АВ :=1 





АС 
АЕ; 
Ар AE- AG 
a Ta Ар» |, AE- AF; 
DE, (AE- AG): AG DE, 
T1 
[АЕ Е 
DH, |:- А(АЕ- AG)-AG-AC рН В pe 
AG atl ОН, АС 
СЕ 5 
0 СЕ; 
T1 AD 
AE A(AE- AG)-AG-AC ? AF : 
АС? + МАЕ - Аб) АС АС 5+1 : ; 
AG ΑΟ (CF;) 








1 
6 
- AD, = 0 


(АВ?-АЕ“) 











(AB-AE?) 


112293.MCD 


wile 











- AD, - 0 





A=166 
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11/24/93 POR Series IV 


Generalize the work of 07/25/93 for dividing the 
base AE with K constant. 


H N4:73 N5:-5 ΑΕ Ξ1 


а:21.М 1-1 В 21.М.-1 








AB = 2“ AD = DK :=AD DE:=AD 
BD :=Ар- АВ BK :=/BD?+ DK? вс:-ЕК gc = BD BG 
Ν2 BK 


ca TTE АС:=АВ+ВС  CE:-AE- AC pr =~ EG :-4 CE! + Сб? 











EF :- DE? + DF” AH DEAE EH DEAE СН := EH - EG FH := EH - EF 
EF EF 








pj.DEFH qp .DEFH ρε ΕΙ JK:=-DK-DJ HK Hy. JK? 


EF EF 
2u = 0.265 Ny = 0.265 SeriesAH Qo 
ΝΕΟΙ ЕЛЕСІ) 


0.265 0.707 1.591 4.243 
SeriesAH - 
0.53 1.414 3.182 8.485 
2ΝΙΝ2-2Ν2-ΝΙ 2 
EH τες Муз НО o O 
GH ΕΙΝ 1-(22:N 4N4-2NG4- N4- 2N ,42 
(N2- D42:N 4N5- 2N 5€ аа Ай ен 
2М,М,-2М,0-М149-2-) 
SeriesEH, β М ΙΝ РО А БА 2 s 
і 2 
Ν2- М.2муМаа-254 ΕΝ 1 В -2-М 1-08 + 2 8) 
. 2.85 3 3.643 6 
SeriesEH - 
165 2 2.786 5.25 
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12/04/93 Exponential Series M^(1/2^N) 


Given some number, construct a two prime 
exponential series from it, such as a Quad Root 
Series, using the common segment, common 


N endpoint and cord method. 
N:=8 
M ΑΕ :=N AB :=1 ВЕ:-АЕ- АВ 
BM ΞΑΙΑΒΒΕ ΑΜ -4AB? 4 ВМ? 
ANAF Ар:=АВАХ pp c AF- AD 
AM 











F E D cB A 
DJ:-4AD-DF AJ A AD? + DJ? 


AK :=АЕ aps EDAK АН :=Ар АС:=А АН 


він 
він 
він 


(АВЗ-АЕ!) -АС-0 (AB-AF" -AD-0 (АВ!-АЕ?) -АЕ-0 
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12/06/93 Alternate Method: Square Root 
Common Segment Common Endpoint 








N :26 АВ :=1 AE:=AB-N 
Е 
ВЕ:-АЕ-АВ Вр == 
C B A DF:-BD АР :=Вр + АВ 


АЕ «Ар _ DF) АС:=АЕ 
AAB-AE- AC - 0 
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12/06/9938 Gruntwork IV on the Delian Solution 


Are APQ colinear? Are AKN colinear? 


№:=5 AC =1 AJ:=AC.N 
9 9 

АЕ:= (АССА) AG:(ACAY)" 

CG:-AG-AC CJ: AJ- AC 











GJ:-CJ- CG GN «| ССС) 


АВ = CE:-AE- АС CH E 


2 2 2 
ВК :=—— HK:=CH HJ:=CH ΑΗ ΞΑΙ- HJ BH -AH- AB вр = 


ОЕ := AE- (AB + BD) AD:-AE-DE DK :=4 AD-DE ae? 


GQ = AG-GJ CP :=,/AC-CE асас. 0 


СО СР 


120693B.MCD Page 1 


12/11/95 


The structure іп red appears to be а 
constant. 





М:-6 АВ :=1 АТ, СЗАВ ХХ 





wile 


BL := АТ. AB BK == AE :=(AB-AL) 





чо | на 





AJ:=(AB-AL2) ВЕ:=АЕ-АВ BJ :=AJ- АВ 


_ JLEJ 


JL‘=BL-BJ ЕЈ:=АЈ- АЕ FJ: 
JL+ BE 














FL:-JL4FJ  BF:-BL- FL — FP:-4BF-FL 





. FK KR 


——— —— АК -BK-AB AI:-AK- ІК 
KR+ ЕР 


KR:-BK KL «ВК ЕК =FL- КІ, ІК: 


Ар-А КТ:-БІ, pus ΞΕ АҒ:-ВЕ-АВ АН -AF-FH НІ:-АІ-АН 
2 KT + FP 


KN’ + DK’ - DN? 


HO :=4 AH -HI DN:-AD KN:=BK DK:=AK-AD СК = JDK 


KR HO , AF AC 


AC:-AK- CK СІ-АІ-АС CN = AC-CI — 
HI FP CN 
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12 12 93.MCD 


The Square Root 


It may be noticed that I use the adjacent figure in my work for 
doing square roots. I believe that it is the primary figure for 























doing square roots. Given segment AE and segment BD, 
segment FG is their square root. It has a major advantage of 
being able to square larger figures on paper, not to mention 
makes something of the development of exponential series. 


AE - 100 6 - 1.. AE BD; = Ó 


AE ВБ; 


АС ‘= EN BC; оо АВ; (= AC = ВС; 


























FG; - 2-|(GH,)? - (CH 





ROOT, - FG; ο 


0 20 40 60 80 100 
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12 12 B3.MCD 


Completely generalize the square root 
H figure. 








AF = 7 DF - АЁ ap - AF- DF 
BR 
8 - 1.LBR DE; = 2.9 
LBR 











AEs 
АВ; i= m BD; ‘= AD = АВ; 








ВН; = АВ; СН; - >| (BH; - (вр)? 





Set AF to unity so that it may be eliminated. 
Setting BR to 2 will yeild the familiar square 
root. BR may even take fractional values. 


: BR-BASE RATIO, 
Plug in values here. — ; BR-LITTLE BASE RATIO 


BR-3 LBR=5 


(2:BR) - 2 
BR 


= 1.333 








The equation below 
simplifies to the next. 





П 
A [ll G-BR) - 2| др 














BR - (BR 25104288) - 2 
BR-LBR BR BR-|LBR 





BR - (BR - 
BR-LBR 


2) δ.ΑΕ 
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Un 


12 16 93, using 12 04 93.MCD 


АВ = 10 A=5 B-2.Ae 1 AB, = 58 


АЈ, JAByAR JR, - AR - AJ 
_ JW; = ЈАЈУЈА AW, - (aa)? + (мы) 


АВ 








Š 
The figure presents me with a 
progression. What is it's formula? It 
turns out not only that | can do 
square roots, but any two-prime 
root. It took me 48 pages of sieve 


work to realize what | was looking 


Euclidean Exponential Series 











л 
— 
> 
е 
о 
n аа де 
το 


АТ = ΑΗ AN; = AW, ΑΓ 


Т МА; = AR - АМ; МХ, = АМ МА; 








АХ, = (ау + (м)! 




















What | find interesting, foremost, is the implication for number theory-- We learn 
exponential notation prior to any naturally occurring exponential examples- Here 
is one example. The figure removes the conception that exponentiation is purely 
a notational device and raises it's rank to that of a realistic abstraction. 



































© 
< E 
| 3 
ex а. 
с пао 
< ч i са 
© © “we 
x 4 > 
< e n. © 
И ως 
n. n οἱ 
τα. < жә 
me з? | а. 
сс < < tc T 
< қыла < DIE 
D D "I 
' © © © 
2 L Сс > 
< < n. < 
< 
ca 
Γη 
ГЕ 
= 
- х 
а 
> 






























































Values found by the investigator of 


12 14 93 
























































г [CO по [LO [LO 
ч | |с CO [о [LO 
cO [о | co 


Resultant Equation 





depending on 
direction of 
transcription. 


110 [92 14. |" X (LO [xt |5 | οὐ у | со еі [N | сі 
«б [io Jio |S 


1 
1 


А8.ВОМ - δν 
(aPN - 5, Bš)” 


tis со |< 


( 


= |= |с c | st [cN 


| [eo |6 б ) «Р | [© у [xt | со [N | сі 























οὐ |== [= [о [© - [10 dbi у [st [od je | сі 
NIO cO |— 























со 
|| {т Жайыл ша 1 [о |с со ! N 
со |СОЦГ-ДГ-|г- ююз cO | « ΙΟ | со | CN CN [CN 
со [10 |< O> |O» |< | | CO 











j [o9 |= [= |N ` CO о |+ [+ |+ [eo |со |сі 

















— 1 
ее” 








One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1994 
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Inscribing a Circle 
in a given Triangle. 


Place the length for the sides of the 
triangle at the end of the document. 












































С 
Side 1 Side 2 
AB = |Side 2 | AC = | Side 3 
Side 3 Side 1 
Side 3 
З ^ ВС = |Side_l | 6 - 0.2 
Side 2 
Is This А Triangle = (AB, + AC,>BC, )-(AB, + ВС,-АС,) (АС, + ВС,-АВ,) AQ; = АС; 
BR, - BC, AN, (00). 
R 5 O 778 АВ; 
2 
p dn πρ... 88) αρ. АВ, ΒΡ 
ó Š δ "δ 
АВ; 
ΝΡ. 
NP; = AP;- АМ МО; = —^ 
| АО = ΑΝ + NO BO, = AB; - АО; 
А 5 Ῥ Β 2 2 
COs - (всі) - (BOs) 
BS; = BC, SO, = BS; - ВО, 
2 2 (55 
С5; - |(so,) + (СО) 505 = = 
: 2 2 
BU; = |(BS,)? - (50) 
2 
A STO B SU 
ST; = (8%) TU, = [Sus - (ST 
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C 
CW; = (мод) - (C05) 
d i CW, 
un d š 
A TO V W BAX, = Там) пух, 
2 
| "M 
δ 
УХ, - С с (WV)? 
A T V в WW = С - (ух) 
BU; VX; 2 2 
АУ; = AW; - WV, ВУ; = АВ; - АУ; ХҮ; = E VY; = [хз = (УХ, 
5 
x AY; = AV; VY; 
Πα: "T АУ--АВ; | АХ-Ар; 
А А 
Й ть 
Α T DV В 
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Plug Side Values Іп Here Side 1-20 Side 2-26 Side 3-21 


АВТ = (20 26 21) Is This А Triangle =1 Given 3 lengths, no matter what order they are entered, 
DE should remain a constant. 





Side 2 Side 3 
51 = AB S5- АС 5 з = BC 
Radius 
You will note that the formula derived from the 
Sid process is more consistent with imaginaries. 
ide 1 





-S S δα δι -S 54:15 52-5 
| 9%” x 15 25 x ls 25 3s 


2.5 5 5 
Bu 2773; 








Radius; = 


6.147 6.147 
Radius = | 6.147 DE =| 6.147 
6.147 6.147 
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The Cradle 04 21 B4.MCD 


Is EL and EK always collinear? 
1-210 6-1.1 ЕБ, = 871058 


FJ - 10 EJ; = FJ + ЕЕ; 


ЕН; = Ες EJ; ЕН; = ЕН; - ЕБ; 


EG, - | (БЕ, )2-ЕЈ, |” FG; = EG; - EF, 


Els = | (ΕΠΣ) Ες |” Εἰς = El; - БЕ; 


Basically it is demonstrated that the two triangles 
EKM and ELN are proportional, which is 
sufficient. 


Us = ΕΙ - ВІ, 
НІ; = ΕΙ - ЕН; 
ΕΗΞΕΙ 
FN, - ---ᾱ-..... EN, = FN, + EF 
δ 5 5 5 
(ЕҢ; + 5) 
FG; FJ 
FM EM, - FM, + EF, 


Š (FG, + HX) 
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JN; = FJ ЕМ ІР; - 15; 








ВГІР; 











H (ү ВЈ - FJ BP, - —° 
Us 


JP; = BP; - ВЈ LN; = ТР; 


KO; - ЕМ; AF = FJ 

















ῃ С 
АО; = —— ҒО; Е АО; - АЕ 
LNs КМ; 
KM, = ЕО; У! Ν.Ε 
Α EN, ЕМ, 














They аге two lines with identical slopes, terminating at the same point. 


20 40 60 80 100 
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HR; 
LV. s RATIO; = no GI; = ЕБ = ЕС; 
po ᾽ 

GI; 

| NAA D F E RATIO2, А. 
Н5; 

і C 
Α 























нк; 5 
I 
9 | 
5 4 
— | 
м. Р 
πο [ΠΠ ІШ б ІШ | 

2 
>. III | | ШІП | 
5_ δ Br 

| ий” 

е | | || Ш ή | | 
== | Vi 

| | Ñ 
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LN;-EH; 
HR, = |FH,-HJ HS; = — —— 
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Tangents and Similarity Points 04 26 94.MCD 


O and P are points of origin for the ratio of the two circles 
that can also have a tangent ray to both circles. Develop 
formulas that would locate the particular points given using 

N / -— Ü just the radius of the two circles and the difference between 
them. 


O and P are called the similarity points (sp) of the two 
circles. O is the external similarity point and P 15 the internal 


similarity point. 
D 
2 I will work with point O first. 
C 











Given R, - large radius 
Ες = small radius 


Π D = difference between origins. 
"bw | о Вила Есі Des 


А ГЕ; АС - Кү BD- Rg AB-D 
If the difference between the circles is less than B-R,, than one 
C 











of course has an imaginary situation for the external similarity 
point, R, + R, for the internal. At R,-R, the smaller is in the 
larger and they touch at one point, R + R, they are external to 
one another and touching. 




















ГЕ B ΡΕ - АВ AE -BD CE - AC - AE 
\ | 0 DE-AC 
AO = AO = 10.667 
πο NB Z CE 


EOR, "External similarity point Origin to center of Radius Large' 


- 


1 


DRI 
ЕОК ү, з if КГ Ες. К>Кү,0, 











Κι Ко 
ΕΟΝ L = 10.667 
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о 














What is the length of line (OG) tangent to both 
circles? 


AG = AC СО -= JAO? - AG? 


GO = 9.888 


And what is the formula? 
EOT,, " External similarity point Origin to Tangent 
(Large Radius)" 





Ji «Rog ον 
Rp-Rg 





ЕОТІр = Кү: 


EOT LR = 9.888 


What is the length of the line tangent to the least circle (HO)? 


BH - BD BO - AO - AB BO = 2.667 


HO = ВО? - BH? 
HO z2472 


And what is the formula? 


EOT,, " External similarity point Origin to Tangent 
(Small Radius)" 





F(RL-Rs+D)(Rr -Rg- D) 
κι ὃς 





ΕΟΤ sp - R ç: 


EOT SR 72472 
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Lastly what is the length of line from tangent to tangent of these 
circles? 


СН = EOT, g ` ВОТ ср 


GH Ξ 7416 


And what is the formula? 
ETT "Tangent to Tangent" 





ETT = | (Ry -Rg +0) (Rr -Rg - D) 


ЕТТ = 7416 


I will now turn my attention to the point P, the internal 
similarity point. 


Pu τος АР =6.4 
AC + BD 


ТОК, "Internal similarity point to center of Radius Large" 


BP = ΑΒ - AP ВР -1.6 
ТОК, "Internal similarity point to center of Radius Small" 
R 


ТОК ç = p . ТОК ς = 1.6 
ΚΙ +Rç 
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ep 








ΑΙ = AC ВК -BD JP - JAP? А]? 


JP - 4.996 


IOT,, "Internal similarity point Origin to Tangent (Large Radius)" 





| (Вр *Rg-D)(Rp*Rg +D) 
(Rp *Rs) 





IOT rR = Вт. 


IOT LR= 4.996 


КР - JBP? - ВК? KP = 1.249 


" 


IOT,, "Internal similarity point Origin to Tangent (Small Radius) 





(Rr +Вз - 0) (ку *Rg +D) 
ΚΙ: К 





IOTsg -Rg 


ТОТ ср = 1249 


JK = JP- KP JK =6.245 


ITT "Internal similarity point Tangent to Tangent" 





ITT - (ку +85 -D)(Rp-*Rgs-D) 


ITT = 6245 
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The Chordal or Power Line of two Circles 04 27 94ΜΟΡ 

















> 
e 


Ж 





UC) 











-- 


The solution for finding the chordal as outlined in 
100 Great Problems of Elementary Mathematics 
Their History and Solution by Heinrich Dórrie did 
not lend itself to this kind of process, so I took a 
couple of minuets (Bach) and developed my own 
method. 

The figure I work with is a transformation of the one 
on the left. 


Given two circles find their chordal or power line 
given just their radius and difference between their 
centers, and reduce the tautological chains to formulas. 


АН =R] GJ-R5 AG. D 


AH κο. GP 


АВ - Е 
АС АС 


ВЕ - AG - АВ - FG BD. T 


AD = АВ + BD DF = BD 
DG = ΡΕ: FG 
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CR "Center to Radius" 


(Ry - R 2 + 2?) 








CR ү = CR | =4.5 AD = 4.5 
2 р 
2 2 2 
i (R5 - R] + D?) 
СК 2 = A = CR 2 23.5 DG =-3.5 


Locate length К here DK = з 














AK = рк? + Ар? GK = ОК” + DG? 
H HK = Ακ’ - АН? ЈК = JGK? - GJ? 
НК = 6.021 
А б 
Ε J : Б 


LP "Length of Power line" 


LP - DK 


LT "Length of radial Tangent" LP is the variable chosen for circle center on the power line. 





рар +R] - 26 ур? -RR + D! 2D R +R). 
2 D 


LT = 





LT =6.021 JK = 6.021 


The process does not seem to recognize any special cases. 
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Power Point 


Given three circles find their power point and if it 
is at all possible, cut all three perpendicularly. 
Demonstrate the formula for the Power Point and 


the Length of the resultant Tangent. 


The distance between each set of circles is given 
as Di, D>, and Оз. Naturally they must form a 


triangle. 








ΓΤ 








Δ-ι Д "15 Фіз a Triangle? 


AE-D, AH-D5 ЕН -р; 


AF-R, НК-В) EG- Rj 


Af - AF Hk = HK Eg = EG 





2 2 
AB - АР DE = EG 
AE AE 
2 2 
ipi. μπε 
AH AH 
2 2 
η НЕ. Eg 
EH EH 
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В BD - AE - AB - DE вх - 20 
bJ - AH - Ab- HJ by = = 
A B X D [Е di 
dj - EH - Ed - Hj daz - 9 
D d 2 
g 
AX = АВ + BX АХ = 1.125 
f ` / AY - Ab + bY 
1] /] 
EZ = Ed + dZ EZ=4 
H k 
K 


Ah - AH Ei EH 


2 22 
_ Аһ En - ΕΙ 
ΑΕ ΑΕ 





An = ΑΕ - En mn - Am - An 


mn 
nx x3 Ах = An + nx 


Hx = JAH? - Ax? 
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PP "Power Point" 





рр - 1. 














WX = 
Ax 
νυ. Нх-АҮ 
Ах 
Αν. АН-АҮ 
Ах 


VX = АУ - AX 


AY-VX 
VY 


OX - 


2 2 2 2 2 2 2 2 2 2 4 2 2 
+R3°-D | R34D 3 + R4^D > 


WX =0.462 





РР =5.157 





D ШЕР 10 > + D г - 2D j D 3 oh D 3" - 2D 2D 3. + р“ |) 
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ЕХ = АЕ - АХ 





ΑΟ = JAX? + ОХ? EO - JEX? + OX? 


AP - AF EP - EG 

Т 2 a 2 
ОР A = 4AO" - AP OP g - EO? - ЕР? 
ОР A = 4.342 ОР Е = 4.342 


LT "Length of Tangent" 





-R4*D4 -R4 R3 D1 -R1 D3 D UR D37 - DI 4 D» .. 
ἘΚ} R4 D3 -R3 R1 D3 -R32 R3 D3 R *R D. ... 

+R3 D1 Ρο -R3 ро -R3 D7 +D R] Ro +D Ῥ2Κ2”.. 
ΣΡΙ R3 D3 +D] R R3 R R3 D3 + Ез D3 D рів". 
+-D R7 +R] D3 D +R R3 Dj 





LT -= 








bop 1р y +D Ü - 2D j D 3° +D 3° - 2D 3 р 2’ +D α΄ 


LT = 4.342 
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Division, A? 

04 30 94.MCD 
One does not work with geometry often, so it may be that 
one does not keep basics in mind when trying to work a 
figure. This little paper is about a basic move. I bring this 
to light, as I have seen a ratio often given as division. In 
geometry, so far as I know, one cannot divide a line by a 
line, but can form a series of the nature AN: BNasa 
linear figure. Given A and B one can raise them to any 
whole power simultaneously with a couple of simple 
moves based on the figure immediately below. See work 
done in 1995. 


Divide AC? by AB. 
Process Summary 


I have noticed that my solutions depend upon this basic 
move. 








B 


In some works I have represent it simply as the figure on the 
left. One may realize that in my Pythagorean Completion I 
used the circular form and it is often expressed as a pole and 
polar arrangement. A terminology that does not seem fit for the 
processes that they represent, physical and not mathematical. 
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С The jargon is that В is called a Pole and D is оп a polar, a 
segment of which is DE. But it can easily be seen that the 
figure is a transformation. It is another way of dividing AC 
by AB. The figure now raises a question for me. I had 
thought that I answered it previously, but I cannot find it in 
my files. Is BE always collinear with BG? This paper is 
helping me mediate on poles and polars, which names do 
В not help me understand the true ratio involved. 
Mathematicians seem to like a proliferation of names. And, 
god forbid, B and D are called conjugate in respect to each 
other. I have a hard enough time remembering my own name, 
that is why I keep my id. (in the Freudian sense) close at 
hand. 














АС - 5 б - 1..1000 ВС; = Ó 


CF = ZAC AG = AC ВЕ, = CF + ВС; 

















G 
F BH; = ВЕ; ВС; GH = AC 
2 2 
BG; - |вн,) - GH^ АЕ - AC 
F 2 
AE 
E B AD, = —— 
2 2 
ВЕ, - {ΠΝ - АЕ? ВР, = АВ, Ар; 











0 500 1000 
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Two Circles and a 
Parallel 


What I would like to do is to is drop in a circle that 
is tangent to the given two circles that are already 
tangent and tangent to the line from the similarity 
point and also have this circle tangent to the parallel 
of the similarity line that lies tangent to the first 
circle. The formula derived for my process tells me 
that I will do it the hard way. It willpredict an 

easier method. 


Process Summary 


R 3? 


Given the radius of the two circles, what 
is the radius of the third? Attempt to 
develop a formula for the resultant radius. 
And also, of the power line between 
parallels, what is the ratio of AC:BC in 
terms of the given radius’ ? 
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Find the Similarity Point. 


AB = R | CF = К) ВС - CF 
CB - СЕ AC - AB « BC 
РО = AC AR = AB 


СО - СЕ АР = CQ 


ΡΕ - AR - ΑΡ 
до. ОА 
ΡΕ 


Find the segment of the power line (HN) 
between parallels. 


AG = АВ GO - АО? АС? 

















BO - AO - AB 

вно AGBO ву. ВНАВ 
GO BC 

но - АО’ВН со во BC 
АС 

jo СОСО HN - BH -+ BN 
AO 

Find JN 

H- HO б KH. AEM 

AO 


KN - HN - KH 
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KJ - JHJ’? кн? 


JN - JKN? + Find MS 








gp. КВУ ορ. np. pc 
KN 

cg. КМСЮ су. вс 
JN 


EJ = JCJ? - (S> 2-Е] 





№ = JN- JS CS = BC 





_ CS:NS 
JS 


ΜΒ 








Plug Values іп Неге 





В 1-8 К2-6 


There was too much work here for the symbolic processor to reduce all the equations to one, easily. It took 
me three days to nurse the processor through it, and this is a short work. The formula does not have the 
"sour" spot. (Place both R, and R, to the same value to see it.) When R, is 1/4 of R, there are six tangents. 


2 
κι 





R 3: R 3 72.667 MS = 2.667 


4:9 


The formula tells me at least two things, 1) There is a second method to solve the problem, 2) the process is 
a rather baroque method of dividing a square. 


HN R| +R. HN R| +R. 
— =1.75 — P= 1.75 — — = 2,333 — = 2,333 
BN Ry BH R5 


The results for the ratios of the power line segment are very nice also. 
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What is the construction suggested by the 
found formula of 


R 2 
: T 





4: 


АВ -R, ΒΟ-Κ2 





АЕ = 4 BC 

Ар АН” 
АЕ 

AF = АВ + AD 

CG = BC+ AD 





R 3 = 2.667 AD = 2.667 


For those who may become confused as to the 
dashed lines, the segment AD is added to the 
radius of the both circles their intersection is 
the center of the circle sought. 
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Two Circles, given a tangent on one. 





Given two circles and a point that is on the 
circumference of one, find a circle tangent to the 
circle at that point and also tangent to the other circle. 
The convention for this point will be "from the power 
line". 


= 
ШЕ” 


Process Summary 


Е 
қ. 
AR Cre 











= 


Find the power line. 


AB-R, ΟΡ-Κ2 AD-D 


2 
H AG - AB DH - CD AE МЕ 
2 
Р /ΓῪ ре - PH gp. Ap. ΑΕ DF 














e 


EP. АР = АЕ + EP DP - БЕ + EP 


ВР = АР - AB 
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Hj- Ар Ај = DH 


f X ge κα OD Ap EAS 
Bh А J Gj 


DJ - AJ - AD HJ = JDJ? - рн? 














m 
C) 
| 
UJ 
Γη 
CJ 











2 
GI - JAY АС? Aa - AG 
AJ 
2 
x e ДАЙ Aa Dee 
a үр fb) | ΡΙ 
А Дос, Hb - IDH  - рь? 
H 
G Ba = АВ - Aa 
Pb - DP + Db 


P = |if(P<2-AB,P,0) | 


Bd - P 
AK - AB ad - Ba - Bd 


N 
Ad = AB - Bd Kd =- JAK? Аа 
R M КЕТЕСІЗ Pe - BP + Bd + de 
p j Kd + Ga 
е 

AV ЮМ | 
врс ΝΡ - τ HS - Pb PS - Hb 

е 


HS-NP 
NS 

















NS - №Р + PS Pg= 
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Dg = DP - Pg bg = Dg + Db 


Hg = Jbg? + Hb? 


To save clutter, see 07_18_93.MCD Mod C. 


2 2 
ИТА и 
2 Hg 2 2 Hg 
Dk оре эк? Hk - IDH ` рк? 
Rg - Hk - gk 
2 2 
pf - 165 ,lp, 1.88 
2 Dg 2 2 Dg 











dg DOES Man Жарты 
Rf 

мт. КАР дм. ЗАКОМТ 
Ат Ка 


KM = АМ ΑΚ 


Кз = |KM| P -19 


Plug Values in Here. Results is in В. 


R,-10R5-3 D-16 P=19 Ез = 14.836 
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Let us say that instead of choosing a point of tangency 
upon one of the circles, I wish to place a given circle 
tangent to both. Derive the name of the length of the 
power line indicated and find th points of tangency. 


Work in progress. 
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A 05_06_F4.MCD 


Given that CP = CO what is the relationship 
c between AE and CF? 


In order to derive a resonable answer, I have 
0 constrained the figure to a maximum of 180°. 
You will recall that the figure is capable of 
D 270°. 




















Е Р 
Е ОР; = 2:FP; GO; = — —— СО = СР 
Е 








CG; = (со? - (G05)? АС, = 26065 








АР; = АС; + СР АЕ ---- 
СР 


СЕ is adjusted through D and cannot be less than 1 for the ratio to hold. This constrains the 
answer to between 0° and 180°. 


CP-10 6=1..100 3-СЕ- -4 с? - AE=0 
CP? 


The resultant equation seems to support my earlier statement that the same tool used on the cube 
root figure could also be used on the trisector. To eliminate the radius, simply set it equal to 1. 
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What is the relationship of DE to BC?D = 4 





AB -99 BC = АВ ВС - АВ 
AC - АВ + BC АЕ = Bere FJ - AB 
AJ 


AJ - АЕ- FJ pec BJ - AB 


BH - „ВЈ? НГ FH - HJ + FJ 
BF - ΒΗ’ + ЕН? BD - AB DF - ΒΕ: BD 


























ЕЕ . ΗΑΕ pg. pp EF рв = 138.133 
BF 
ον κ ucl ag hee BO) l iu дв; ΒΡΩ = 138.133 
В і BC š (AB + BC) 
ВС: |AB? + ΑΒ’. 
BC 





3 


-|2-ВС + AB-BC ` „всі + АВ-.2-ВС + в. 


вс 





-1 
"АВ: Ξ 138.133 


2 
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The smaller circle is tangent to the diameter of the 


larger and also tangent to circumference of the larger. 


Given the point of tangency on the diameter, what is 
the radius that will make it tangent to the 
circumference? 


Given a point on the diameter, what is the radius 
of the inner tangent circle? 


AB - 100 АС - АЯ СВ - AC 
А:-100 6=1..A Ср 5 
А 





СН = АС DH; = (су + CH? 








2 
Has = СН ЕН, = 2:Has HJ = АС 
DH; 
CD; ВНУ | 2 2 


СЫ; = Hb- CH CJ = CH + HJ 





Jbs = CJ + Cb; СЕ; = 


СРЕ 
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aA 
A (| D//FM B 
d 
0 
κ 
H 
1 
ГО 
А C} | D//FM B 
d 
0 
Н 
1 








Does CG + GK = АС ? 





CG; - lp, -(рс,/” ақ; = DG; 


ск, = CG; + GK; У (АС - CK) 259010 З 
6 


ΤΙ 
20 40 60 80 100 


Does Cb = KM? 


KM; = ———— > (км, - Cbg) 2-352410 7 
σα 
δ 
6 
1-10 З 
км, сь, ο 
ENTE 
20 40 60 80 100 
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ΟῚ 








‘a 
A CIL | D//FM B 
d 
Ü 
H 
J 
D/IFM B 
d 
Ü 








What 1s the formula for DG when given 
CD? 





- DG; 22017210 ? 





4: AB 
2:10 14 
АВ? - «(ср 
- DG 0 
4:ΑΒ 6 | 
-2-10 18 
10 20 30 40 50 
D 
“Ds 


Given the point on the radius, find DG. 


AB-4 AC = Ан CB - АС CM, - CP. 
^ 


АМ; = AC СМ; ВМ, = CB - СМ; 


СН = AC HJ = АС CJ CH + HJ 


10; = CJ + Cb; Hb, = CH + СЬ, 
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Ebs-CH Ebs:CJ 
Eb; = CMs CDs; = CES = 





























δ үле 
Hb Jb 
А c| [О/ЕМ B 5 і 
(Ες 
8 DF; = CF;- CD; DG; = 
CF 
E 6 
Does СК - CB? Make sure there is no typo. 
2 2 GK, - DG 
B CG, - (с) + (DG,) Š Š 
CK, = CG; + GK, У (Св CK,) = 3331-10 "° 
: Š 
1-10 5 
τ) ШЕП | 
20 40 60 80 100 


Š 


What is the formula for DG, given CM, the perpendicular to the point on the circumference? 





AB- AB + СМ AB 2 2-СМ; 








- DG; zd 740-10 7 
ὃ >. АВ F JAB + СМ; АВ . См, 





АВ. AB + »CMy АВ 2 СМ; 
-ΡΟ. 0 


П 
>| АВ + АВ + »CMy АВ - 2CM; 2 | 
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| G Trivial method for doing Square Roots. 
If I draw а circle BE, then a line AG, BD is the square root 
of BC x BF. 
E 
H С В 
СЕ - 10008 - 1..1000 BC; - 6 
А 
СЕ - Cr ВЕ; = ВС, + СЕ 
2 
2 2 
ЕС = СЕ ВС; - (ВБ) - ЕС 
2 
ЕН; = Eo GH; = (ЕС? - (ЕН)! 
ВЕ; 
GI; = ЕН; Εἰς = GH; AE - CE 
Al; = АЕ + Els DEs = 
BD; = ВЕ; = DE; ВЕ, = BC; + CF 
2:10 13 
ua BC. BF. 0 
-210 13 
200 400 600 800 1000 
6 
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Trivial method for doing Square Root. 
If I drop in a circle CHE, another ABE, and a right 


triangle, CHE, then AG provides CP which is the 
square root of CD x CF. 


DF = 10 Ó - 1..100 CD; = 6 
DE = = AC = DE CE; = DE+ С; 


ЕН = DE АЕ, = ЈАС? + in 


CH; - - EH? Els 
2 
$ = ЕН? - (Els) CJ; = HI; 





АЈ, = АС+С АН, = Κάι’ + (н)? 


| (ΑΒ) Los ‚ (AEs)? 
2 EH 2 E EH 


HG; ‘= 











2 2 
AG; > Καερ - (EG) 
НІ, ЕС АС..СК 
GK, - 226756 GP, - _ Ó o 
ЕН АС + СК, 





EB. = (ва) + (ОР) 


СР; = СЕ; - ЕР; CF; = CD; + DF 


20 40 60 80 100 
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Given AB & BE, divide BE such that BD + 


РЕ = BE and BD -АВ-ОЕ 


The square in a right triangle on the hypotenuse is equal 
to the square of the remaining two segments (and all 
three squares taken to the point of similarity form a cubic 
relationship). 


АЕ - AB + BE АС - ^Р 


АН - АЕ Е = АЕ BH ΑΒ’: АН? 














CG - АС BC - AC AB BF- АВ: ВС 
ΒΗ 

cp. АНЗВС е. |cG2_ СЕ 

ΒΗ 
BG - BF. FG. pj - 9990 

BH 

GJ - αι ο ΑΙ - AB « BJ 

AB 


EJ: АЕ- АТ СК - E EK = GJ 


GK-EI 
IK 


IK = EL- EK DE = 





BD - BE- DE 


ВЕ - (BD + DE) =0 BD - , AB-DE =0 
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Reducing the previous tautological chain to single 
equations for BD and DE. 


AB-20 BE-12 


чы 





JAB. Аве) + AB-[AB + 4-BE + JAB-BE ... 
+ BE-/AB + 4ВЕ 














BD - 
3-AB + 2:BE + /ΑΒ-/ΑΒ + 4-BE 
BD = 8439 
3 
pp _ AB? + 2:ΑΒ-ΒΕ - ¿à La + 4:BE + 2-BE? 
3-AB + 2:BE + /ΑΒ-/ΑΒ + 4-ВЕ 
DE = 3.561 


ВЕ - (ΒΡ + DE) =0 BD - JAB-DE =o 


Given AB & BE, BE has been divided such that 
BD + DE = ВЕ and BD =,/AB:DE 
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Given AG - АВ = BG and (ΑΒΖ: АС)/3- АВ = BC, find AB, 


AG, and (АВ. АС2)//3, 
For obvious reasons, BG > 3 ВС. 


BG-6 BC-1.9 BN = BG 


ΒΡ. 7 FL - ΒΕ CF - BF - BC 


CN - JBC? + вм? сн - ВССЕ 


CN 


вно BNCE HL- /р2 вн? 


CN 





BC-CL DL - BN-CL 
CN 
GM = DL BD = ВС + CD DG = BG - BD 


CL = CH + HL CDi- 








LM - DG GO - BG MO - GO - GM 


 LM-GO 
MO 





ЕС · CG = BG - BC 


CE = CG - EG CJ «BC. CK =- CE 


IJ -BC JK- CK- CJ IK = (Ш? + ІК? 


BI - BC ABD AG - AB - BG 


AE = АВ + ВС + CE 
АВ = 36.723 АС = 42.723 АЕ =40.621 
1 


(AB.AG2) - AE =0 


Given AG - АВ =BG and (АВ? - AG)!/3 - AB = BC, found 
was AB, AG, and (АВ. AQ2)15, 
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G p 
M 
COIL B ^ 
Ε 
G p 
M 
COIL ^ 
F 
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Given AE - AB - BE and 


1 


(АВ-АЕ?)” - (АВ АВ)” | 


(АВ?.АЕ)°- AF BC, 





2 


find AB. 


BE-70 ВС = 34 ВР BI - BE 


DJ = ВЕ ЕК = BE CD = BD ВС 


CJ ΟΙ + CD? DF =- DPCD 














CJ 
DG - BD FG - JDG? - DF? CF - E 
сб - rG- ce co . ο το 
CJ 
DO = CD CO 
BO - BD- DO GP - BO GO - EE 


BP = GO IP = BI + BP pp, E 


EH = GO HK - ЕК + EH EO - ВЕ BO 
_ GH-EK 
HK 
ВО - BL LR - BL ΟΚ ВЕ 


GH - EO EM: BM - BE - EM 


LM - BM - BL 





LS -LM RS-LS-LR ΑΒ - S 


АЕ = AB + BE 
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АВ = 510.028 AE = 580.028 ВС = 34 


1 1 


(AB-AE))! - (ΔΒ7-ΑΕγ᾽ 


; - (AB-AE)! - AB 234 
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Power Line At Square Root. 


ὃ - 1..100 АВ; - 6 BE - 100 ΑΕς = АВ; + BE 


АС; = |АВ-АЕ: BD = == DE = BD DJ = BD 


2 
Ар; = АВ: BD DK; - w. AK; = AD; - DK; 
ВС; = AC; - АВ; JK; = JAKyDK, CD; - BD - ВС; 
JK; СЮ, 
СЕ; - — ВК, - AK,- AB, ЕК, = BE - ВК, 
DK; 
JK; 





ВЕ; - [Bes + (CF5)? 











ВЕ; ВЕ ВЕ-ҒІ; 
BL; ВЕ; 
GI 
δ DF,-GI 
HJ. = — 2 2 ó ó 
Š ο ΡΕ» = (с) " (СБ) ЕН; - EE 
5:10 14 
κ; + FH, + HIS - DJ 0 
-5-10 14 
50 100 
δ 


—— Is Tangent? 
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CD: DH; 
DH; - DF; + FH; DM; = о CE; = DE + Ср; 





δ 
CF; DH; 2 я 
НМ, = ———— HN; = (мм) + (НМ; 
DF; 
1-10 З 
5-10 14 
(см, + нг) - HN, 
mm 0 
-5-10 14 
50 100 
δ 
— Is Tangent? 
ВС; 


СО; - E МО; - CO; - CM; 





HO, - (ымы) n мо) 


50 100 


6 
— Is Tangent? 
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Two prime exponential series developed 
through power line progression. 


I will present a series of plates to explain the process. The 
process can be infinitly repeated, supposing you had the tools 
to do it with. 








№ 











It is clear how ОА uses the power line XY to provide a 2 
prime exponential series. 


Possible Problem: From a similarity point outside of a 
circle, place some 2 prine sequence of smaller circles on 
the larger circles diameter, all tangent in sequence. 





АВ =1 ВЕ- 5 АҒ - АВ + ВЕ 


ААВ-АҒ BE - = EO - BE 


АС: 


BC - АС- AB CF = BF - BG 

















CH = JBC-CF EI = CH CE - ВЕ - BC 


HI-EO 
IO 


НІ = CE IO = ЕО + EI DE = 














See 12 26 94.MCD for next equation. 








I ВЕ. [АВ- AB + ВЕ) 
|. (2-AB + BF) 


EG -BE EK - JEG? - GK? 


_ GK-DE 
EK 


GK 


























DL : 











KN-DE 
EK 
ЕЕ = BE FM - ЕЕ + DM + DE 





KN - BE- EK DM = 





_ DM-BF NP - DL-BF 
FM FM 


ВМ. 

































































































































































KF-DL 
GK 
BD - BE- DE BQ BD + DQ 





KF = EK + ЕЕ DQ = 


_BD-BF pg _ DLBR 
BQ BD 


ВК: 





Are RS and NP equal? 


RS - NP =0 


EK-TU 


TU = NP ЕТ = NR - BR - BN 


EN -BE-BN NT-EN-ET 


PS- NR PU-NT EU - JET? + TU? 


Is NT half of NR? HS Ll 
NT 


Does GU = PU? GU - EG - EU 


GU - PU =0 


BT - ВМ + NT EN - BF - BN FP - |МР' + ЕМ? 


hye po PED EX = FP = PX 
FN FV 


FV-FX 


FW = BW = BF- FW AW = AB+ BW 





Is AW a quarter root of AB, AF? 
1 


(АВ-АЕЗ) - AW =0 








AY = АВ + BY 











Is AY a quarter root of AB, AF? 












































































































































κ 12 26 94.MCD 
Does H and G have a constant relationship? 
H 5 
б = 1.1000 АВ; = 06-10% 
- BF-6 BD BL AF; = АВ, + BF 
D) B А 2 
АС; = ABgj; AF; DJ = Вр DF = BD 
BD 
(AG, 
АБ; = АВ; + BD АК, = 
AD 
6 
2 2 
GK, = |(AG,)? - (Ака) 
KF; = СК, + CD; + DF 
Does FH and FG have identical slopes? 
J | G CF, = CD; + DF 
CH,-KF 
H ско, - Coe ὃ 
СЕ; 
- Therefore G and H are constantly co-linear. 
D) B А 
0.005 
SES -GK. ο 
70.005 
0 100 200 300 400 500 600 700 800 900 1000 
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Thus this file can be redone as: "Given BC = 


Ü ААВ-АҒапа ВЕ, find AB." 


The Formula for СК vs. GK2 demonstrates that the 
symbolic processor cannot always resolve to 
simplest form. GK2 is the processors final attempt. 
An attempt with Mathcad 6 gives the same result. 
































| (A9. тв - (Ag + В. Ag ЈА; В - B-A; 








ακ2. - B GK, - 
і | АВ Ів [Ag ЈА В ы) ° (rA + В) 
(2 δ᾽ ) баласа. 
5109 
GK2.-GK, ο А 
5:109 
0 100 200 300 400 500 600 700 800 900 1000 
δ 
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One Circle 




















By John Clark 








One Square 











One Line 
And the Delian Quest 


1995 































































































ΜΑ 












































01 06 95.MCD 


01 06 95.MCD 


Alternate method 
for Quad Roots 


ὃ - 1..100 АВ; 29 BG = 10 АС; = АВ; + BG 


DG; = ВС - BD; DI; = вру DG; 


HI; = DI; Ws = DI; HJ; = НІ; + IJ; 


DK; = DI; JK; = DI; ВК; = Вр; + DK; 





вк HJ; 


BJ; = вкз}. (5%) Пе BI, 


JL; 





ΗΜ. = DI; ΡΜ. es DI; MG; = ΡΜ. + DG; 
| 2 2 МСН} 
GH; = Μας) " (HMs) НМ; = —— 
сн; 
НУ; ОМ; 
HN; 


ВЕ, = BG - ЕС; 
AF; = АВ; + ВЕ; 


АС; - АВ; + ВС; 


Раде 1 3/22/96 


1 
AC, - (ав λος 


0 





















































] H 100 
Ж - [ARs [ABs ер 
b | | R МА 
5 100 


The symbolic processor on my computer could not reduce the chain to the final equations. 
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The circle is divided into 1/8 segments of 90 degrees 
for each quadrant. I start at the top. Since the angle at 
the perimeter is 1/2 of the angle at the center, when I 
start the figure I use twice the arc segment for the 
angle I am working with. I have marked some 
quadrants with plus and minus and have found that for 
the figure, I would say that I have 1 + 1/8 - 1/8. From 
this I have learned that my starting angle of the 


01 12 95.MCD 
Archamedian Trisection Revisited. 


I am curious as to why the Archamedian 
trisection is still taught the way it was given so 
long ago and the idea from which it derives is 
not in any of my books. 


I am going to use a circle to demonstrate some 
principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus or 
minus. The top is labeled one. 





smaller circle will be 90 degrees. 


90 
— = 11.25 
8 








1 1 
T В-1---- В-і 
8 8 
В-4 В-3 
——90 290 ---90 = 67.5 
SN 4 4 
90 
B2. _ P 
"m 77 90-245 90 = 22.5 
45 L 8%1-1- 8:11.25 = 90 
8%1-1-2- 6:11.25 Ξ 67.5 
25 8%1-1-2-2- 411.25 = 45 
8+1-1-2-2-2= 2:11.25 = 22.5 
8 4 








Ihave added another plus to a quadrant at 
the bottom of the figure. 








1 1 1 9 
В-1--%--- В = 1.125 = = 1.125 

8 8 8 8 
B:4.5 B:3.5 
————90 = 101.25 — 11-90 = 78.75 
4.5 4.5 
B:2.5 B:1.5 
— 90 25625 ----:90 = 33.75 
4.5 4.5 
B:.5 
——-90 = 11.25 
4.5 
8+1+1-1=9 9:11.25 = 101.25 
8+1+1-1-2=7 7:11.25 = 78.75 
8+1+1-1-2-2=5 5:11.25 = 56.25 
8+1+1-1-2-2-2=3 3:11.25 = 33.75 + 
8+1+1-1-2-2-2-2=1 1:11.25 21125 








B 
° 
с. 
ον 
оо 
+ 
— 
4 
— 


- 1,2) 21 


9 
В =1.125 ТУТ 


5 B:3.5 
— ——-:90 = 101.25 "um “ο Ξ 78.15 


: В ·1.5 
————.90 = 56.25 -----:90 = 33.75 
4.5 






Ваз 
— —:90 = 11.25 
4.5 





+1=9 9:11.25 = 101.25 
+1- (1:2) =7 7:11.25 = 78.75 
коеф) Z 5 5:11.25 = 56.25 
+1- (3-2) =3 3:11.25 = 33.75 
+1- (42) 21 1:11.25 = 1125 











+ mod(8 + 1,2) =1 
3 8 19 
+ B = 1 +— - — B =0.7917 — = 07917 
24 24 24 
В-3.1666 В-2.1666 
--------:90 27125 ------90 = 48.7495 
pes 3.1666 3.1666 
B 1.16666 В ·.166666 
---------:90 = 26.2499 — — — 90 = 3.75 
BE 3.16666 3.166666 
+ 
ΝῊ (24 + 3) - 8219 19:3.75 - 71.25 
-. (24*3)-8- (1:6) 213 13:3.75 - 48.75 
(24 + 3) - 8 - (2:6) =7 7:3.75 = 26.25 
(24 + 3) - 8 - (3:6) 21 143.75 = 3.75 
mod(24 + 3 - 8,2) =1 





1 1 10 18 

В-1------- В-225 -- = 2.25 
8 8 8 8 

В:9 B:8 

— -90 = 202.5 — -90 = 180 

9 9 
В-7 В..6 
Tu = 157.5 "y. 9 - 13.5 




















1-1-10-(25)-8 
1-1+10 - (26) 26 
1-1+10 - (2:7) 24 
1-1 +10 - (2:8) 22 
mod((8 +1 - 1) + 10,2) 20 











оо оо оо оо оо оо оо оо оо 
— 
| 
— 








18:11.25 — 202.5 
16:11.25 — 180 
14:11.25 = 157.5 
12:11.25 — 135 
10°11.25 — 112.5 
8:11.25 = 90 
6:11.25 — 67.5 
4:11.25 — 45 
2:11.25 — 22.5 































1 2 6 
В-1---- В-08571 — = 0.8571 
7 7 7 
В-6 В-4 
———:90 = 77.1429 ———:90 = 51.4286 
77.14285879° 6 6 
В:2 C= 20 
51.42857143° ———:90 = 25.7143 7 
7+1- (1:2) 26 6°C = 77.1429 
25.71428571° 
7-1- (22) =4 4:6 = 51.4286 
7+1- (3:2) 22 2.0 = 25.7143 
mod(7 + 1 - 2,2) 2-0 


1 1 7 
Bde B =i ==1 
П η 7 
В-7 В-5 
—-90 = 90 ——-:90 = 64.2857 
7 7 
B:3 В-1 
----:00 = 38.5714 ---:90 = 12.8571 
7 7 
7+1-1=7 TC -90 
J*1-1-(02) 55 5626042857 
7+1-1-(22)=3 36 =38.5714 
7+1-1-(3:2) =1 rcz128571 





mod(7+1- 1,2) =1 





91.60714° 





NS 


65.89286? 


40.17857% 



























dd NN 
64.285719? 
38.57143° 
12.85714° 
8 
B= 1+— -— В =1.0179 
56 
B:57 В:41 
-----?90 = 91.6071 ——-90 = 65.8929 
57 57 
В.25 
“ag ° = 40.1786 _ 90 
56 
56+8-7=57 57°C = 91.6071 
56+8-7- (1:16) =41 41:0 = 65.8929 
14.46429° 
56 +8-7- (2:16) =25 25°C = 40.1786 
56 +8-7- (3:16) =9 9:C = 14.4643 








mod(56 + 8 - 7,16) 29 


1 1 
В=1-—-— B=1 
77 

В-7 В.5 

—— ‘90 = 90 — -90 = 64.2857 
7 7 

B:3 ВІ 

— -90 = 38.5714 ———90 = 12.8571 
7 7 
+1-1=7 


+1-1- (1:2) =5 
+1-1= (2.2) =3 
+1-1-2-2-2=1 


ч - nN м 





той(7+1-1,2) =1 


Work in progress. 








Exponential 
Progressions. 04 01 95 





If I want to multiply any 
number by any power, 
this is the a geometric 
process for doing so. 


The given figure is 
drawn for the third 
power of 3. 











H Б г А 





AH = 10 6-0.10 В5-8 
The third division between А and В is very hard to see. BS - Base Segments 


АР = = АР = 1.25 
В5 








2 
АР 
AG, = БАР) AF) = Абу A «2.10 
АН 
АС; 
АБ; | АС 
АР-АС; Я 1 
АС АВ; =—— 
8-1 АЕ 
АН 5 




















F D С ВА 


Making the number of divisions 3, provides 3 cube result. 
AB divides AF 27 times. Etc. It can be seen that using a 
normal straight edge and compass one needs a very large 
piece of paper to work this. 











You will notice that I took only one of the possible two 
divisions from which to project from. The other would be 
2/3. At 2/3 my unit divisions would still be 27, but now AB 
would take up 2 cube of them, or AB would be 8 units. 


For an 8 cube series then, the value for AB would be 1 of 512, 8 of 512, 27 of 512, 64 of 512, 125 of 
512, 216 of 512, 343 of 512 
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Since the slope is 
established, one can take 
the first two divisions and 
utilizes the whole figure. 





E = 1..BS ROOT := 3 
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About The Laws of 04 22 95.MCD 
Exponents and Ratios 


Base Segments = BS BS - 99 


Base Index = ВІ BI = 13 



































ας. ο) RS? RSIRSO 


він 


Root Series - RS RS; = 
BS 





А-6 
AB .AB? 







































































А-6 
| | | | Root Series By Rati RR RR Br ^ ah 
oot series Бу капо = gm dc š 
Б AS A ise 
RS, RS, RS, RS RS, 
RR, R "s р à > 3 RR, 
Sy τ 5 i 2 E lo 
Root Series By Inverse Ratio - RI 
δ 
Δ 
SEN Eo ДВ 
ВІ В5 
„715 
110 ats 
RS.- RR 0 
_ А | 
e NA RS, - RI. 
чно З 
чно? E 
10 20 30 2-10 
0 5 10 15 20 25 
| δ 
У (RS; - RRs) =0 У (RSs - ΚΙ) =0 
б 5 
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On the concept of unit and universe of discourse: 


Euclidean exponentiation provides a good example with which to demonstrate the distinction between the 
concepts of unit and the universe of discourse. 


Taking 2 for theuniverse of discourse would be represented graphically as: 








To represent 2 within this universe of discourse one would draw: 








Our original 2 is divided into a"Isegment. 


Now if 2 is taken as thamit of discourse we may still represent it as; 








FL:04 24 95 Pagel 04/06/96 


however to represent 2 now would be drawn as 











One will notice that in example 1, the unit changed while the universe remained, in example 2 the unit 
remained while the universe changed. One could call example 1 an example of deduction and example 2 an 
example of induction. 
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09 13 95.MCD 
A Study in Placement. 
F E 
Given AC, AB, AM find EF. 
D Segment A. 
AC - 3.125 AB - 425 AM = 5.34857 
N C M B Α 
CD = АС CN-AC СМ-АС- AM DM = (Ср? - СМ? 
ММ = CM + CN BC - АС - AB ВМ = CN + BC DN = ОМ? + MN? 
gg РЕГЕН ЕР - EN - DN pp 5e BD EF - 3.80843 
MN DN 
The resultant equation in terms pp _ АСАМ - AB) HEUS 
of the givens is 2:AC - AM 
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Segment В. 


Given АС, АВ, DN, find EF. 


DN - 2.37359 





F Ук 
D 
N C M B 





AN - 2:АС MN = 





2 
чы СМ - AC 


A 
ВС = АС - AB BN - CN - BC 


зем ЕР ΕΕ -- 3.80844 








ΕΝ - DI EN ED - EN - DN БЕ: 
MN DN 
The equation for 
this process is (4A АС? - 0 AC- . 2 
р pu. AC(PAC =2 “ AB - DN?) — 
DN 


09 13 95.MCD 


Page2 3/23/96 


Segment С. 


Given AC, АВ, BE, find EF. 

















D 
BE = 487173 
N C B A О 
2 
AN - ZAC BN - ΑΝ ΑΒ EN - „ВЕ? + BN? ON - E 
ον - ΕΝΑΝ ΡΕ - EN - DN kia ACODE EF = 3.80844 
ON DN 


_ ВЕ” - 2-АС-АВ + АВ? 
2:(2-AC - ΑΒ) 


EF - 3.80844 





The equation for this process 15 ΕΕ: 
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Trivial Method: Square Root 


Generalize the figure of 10 14 95.MCD 


the cube root figure. 





"NL 


[OMA 








2 2 
El; - AG; А1; - (АБ) + (Els) 





2 2 
АК; = Al; DK = AJ Ар; = κε) - DK? GH; = Ар; CG; = СН; 





АБ; = BF+ АВ АС, - (со) - (AG 


AC. АНАНЫ 0 


100 200 300 400 500 600 700 800 900 1000 
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ὃ - 1..1000 AB - 10 ВЕ = 10 BE: 


J Starting at any point G, between A and J, the 
square root of AB- AF can always be projected 
to point C. Such a progression can be used on 


AJ 


A AE = ВЕ + AB АЈ = BE АС; = — 
8 


3/23/96 


10 20 95.MCD 


Given AB and BD divide BD such that AB-CD = 


2 
> . And what is the reltionship of AC to AB and 


BD? Now the date on this file is not exact as I 
sketched this out on a piece of paper and forgot to 











B Α date it. 


AB-5 BD-| AD = АВ + BD 


BF = JAB-BD AE = JAB? + BF? 














CD = 0.046 


Е 
Η 
DG? 
ΡΕ = AD- AE DG = DE CD = — 
AD 
E. d € 








2 
ВС = BD -CD AB-CD - PEL 


cH? 
CE = DE- CD CH СЕ C cm АВ - CJ 20 


АС = AB + BC AC = 5.954 


NE 
2 
АВ r2 ab ВЮ - АВ | =0 


JAB + BD | ү + BD 
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A Modification of a Square Root Figure. 


Го Gemini Roots 


One of the square root figures displays a one to 
one ratio between what could be called the 
vertical segment OP and the root of the two 
horizontal segments AP and BP. With a slight 
modification however, one can demonstrate a 
many to one relationship between three base 
segments. 











GL has a ratio to the root of AL-BG. 
Developing the arc AIC from it will give a 
means of keeping that ratio. 


Жы” BS - Base Segments, set at end of doc. 


AB - 10 АС = BB EG - a 
2 BS 


BC = AC Ср - AC CE - — 


АЕ = AC- ΟΕ BE - ВС + СЕ 
L A EF - ΑΕΒΕ АЕ - JAE? + EF? 
ΑΙ = AF AM - ^ CI - JAP - AC? 























Ap. DEM мү. дүз. дү; 
АС 
ск - АСЕН IK - СІ: СК 
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5-а.А AN, - ^C.8 


e А 























CN; = AC- АМ KO = IK 
ο. О 
KN; = ск? (СМ) NO; = КО - КМ, 
См; МО; 
NPs - АР; = АС - CN; - МР; 
М КМ; 
В С ТРВ Α CK-NO; 
Е 2 2 
K ОР; = UN AO, - ГӘ + (ОР; 
AQ. - AO, АВ А95). 
δ δ Š ав 
BPs = BC + CN; + NPs 
BO, - | BP. (OP. BS, = ВО; ВТ; = (855). АТ; = АВ - ВТ; ВТ; - АТ; - AR 
57 5) | 5) 879% Š AB Š ` ΤΉ δ ^78 455 
Set the number of Base Segments here апа Set the number of drawings in A. 
see if a constant relationship is expressed in 
the graph. 
BS =9 A - 100 
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11 05 95.MCD 
Short Method Gemini Roots. 








= |AC;-EG; = AH. 


G F EDC BA Ó = 1..100 Δ- 8 




















AG = А.:2 +1 СЕ; = — АН; - A-CE; 


With the values given is the 
constuction possible? (1 for А 
yes and 0 for по.) 





Š u 1 
2 РАН. 
0 
20 40 60 80 
δ 
DJ. - AH AB sa АЕ: AG FG - AF BF, - AF - AB ΕΙ. - BF 
B δ δ΄ 2 as = O -7 АБ$ p pl s 
2 2 
FD, = (ғ) - (DJs) DC; = АВ; DE; = АВ; AD, = AF - FD; 
AC; = AD; - DC; АЕ; = Ар; + DE; ЕБ; = АЕ - АБ; EG, = EF, + FG 
1.1 
AC, EG, | 
САБ 
0.9 
10 20 30 40 50 60 70 80 90 100 
δ 


Given AG, СЕ, AH, place СЕ so that 
CE:AH as CE:CI. Or more simply that CI 
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Method for Equals. 


At the inner extremities of a great circle I have two 
equal smaller ones. Find the circle tangent to all three 


АА бе 



























































AH - 10 АС-3 λος AB Be 
2 2 

JO - ΑΒ OP - JO HO - AO 

IP - 102. OP? HP = HO + OP 

AL. PAH wo. AO AN = JAO? + NO? 

ШЕ: a 
LN = AN- AL LQ = SEN LQ - 2.692 
| : | AH-(AH - AC) 
Reducing LQ as an expression of the two givens,LQ р = LQg-LQz0 
ο. і ᾽ Е 2(AH + AC) і 
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Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


12 07 95.MCD 
Side 1 Side 2 Side 3 
ide _ Ide 1ος. Given three sides of a triangle, 
ô=- 0.2 AC =|Side_2| BC = | $14е_3 АВ = |Side 1 | determine the length of the Euler line. 
Side, 3 Side. 1 ν.μ 


sides. 


TRIANGLE = (Side 1 + Side 2» Side 3).(514е 1- Side 3» Side 2) :(51ае 2 + Side 3» Side 1) 
АВ; 
АЕ; - E Aks - АС; ВІ; - ВС; 


" (Аһ)! Biss (B15)? 
АВ; АВ; 





АҺ = АВ, - Bhs 


| "DE 
hi; = АВ; - Ais Ар = Ais + E 





Сі = (ас) 8 (Аһ)! ВЕ; - АЕ; 











В . ВС; ВС; ВЕ; 
Bis т АВ; = А)» Ве; = a Bf, Е E 
8 
_ Ві; fg 
‚ - В - Вв ug, apo, 9 E 
15 








BU; - i Ugs, (σερ) + (ва, 


AM, = г AGG, = — — — ВСС; = АВ; - АСС; 








GGM; - ΠΣ - (AGG,)* BM; = (вомұ? + (ваа)? 


2.ΒΜ BGG,-BS GGM,-BS 
ne. = aes 5:99 





BS. - "E ὡς й 
ὃ ὃ BM; ὃ ΒΜ 





δ 











AG; = АВ; - Вб; AS; = (л, + (685). 











MS, = BM;- BS; АО, = BU; МО, = | люд)? - (AM5)? Аер = 
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The following sequence is from 06 07 93.MCD. In that paper I treated it as a problem between two 
triangles, which it is. One can restate it as finding the fourth side of a quadrilateral by pulling up a line. 





eM, = Aeg - AM;Sm,; = eM, Seg = [655 - (Ае5) Mm; = Se; 











Um; = if AC,« (вс) + (АВ) МО; - Mm,. МО; + Ming SU, - (ву? + (Sm; "UO; = 3-50; 


Due to the way in which certain lines lay, the above switch was needed. 


Is this а TRIANGLE =1 ? Side 1-21 Side 2-14.4 Side 3-7.75 





AC,« |(BC,)? і (AB,)° 
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Descartes gives a figure for solving 72 = az + Б 2 which should have been stated as 72 = 2 az 
+ b 2, generalize the figure. Descartes' figure was given only when n = 2. In this form, it is an equation 
of two givens and one unknown, generalized it as three givens and solves for three unknowns. Attempt 
to eliminate two of the unknowns as a function of the three givens. 
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F Given а, n and b for the equation z? = n az +b 2 + 
(we cd find z, c, and d. 
EN осв G A - 2 
АО - па ВЕ -α «b BO - — 
BE 
CE - BE - BC CF = А«ВС-СЕ 
AD 2 2 
C FG-— σα-ιεα - СЕ 
H 2 
d AG = FG АС = АС + CG 
| BG = σα - BC DG - FG 
Z BD - DG - BG AB - AG+ BG 
AE = AB + BE DE - BE - BD 
b2 
DH = — DI- AE | НІ = DI - DH 
DE 
7 = AE 7 = 12.622 
ο - ΡΕ c = 0.622 | Е 
а-н d = 6.186 P 
E D СВ с А 
22 - are + b? + ad) = 0 
Place values here : 
C H 
п = З 
а 
а= 4 
| 
b-2 2 
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Expressing c and d in terms of the givens does not really look esthetically pleasing. 


b° : m - |-2-b+ nda? + nw па? ЕТ 
la + p? ο + maa? + b? - Am + na? + БО L. b+ п. а? C 





d = 2-а 














2 2 2 | 2 2 2,2 2) 

ap | 2.6° + паца" + bo - a-|n*-a* + n*-b* - 4.6 The symbolic processor 

I 2 could not reduce cd directly 
а? т b^ so I had to do it in terms of 


the equation by resolving z. 








ТЕЗЕ реа 205 t 12.62 4.62 + 262) 









































— 
ac p 
| IE 2,2 | 
ο μαρια =й 0--ар2 2-a - {π΄-8 n 4-b 
(a2 2) 
a «b 
(са)-р-0 
| I 2 2 2) 
22 - naz + 2 + -аре 2азай-а пор 4-b _0 
(a? . b2) 
Solve for z below. 
— 3 4-a^. b? . 4.64 + 4.8.0 2252 ae one 62 
2 
Be spe 
"E TES 4.а2.02 + 4.6 + 4-a-b ET a? перо _ 4.05 
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Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated 
by D. Eugene and M. Latham 


τν ος, 
The problem is given for the solution of 7 
when a and b are given. Working the problem 


backward, 22 + b? з azione can see 
constants in the figure for solving when only a 
and b are given. 


b = 2.12 z = 1.41 


Finding a is just a matter of expressing b in 
terms of cz, and a becomes z + c. 


We find that this c has another relation to z, for it 
holds a proportion to it in the given equation. 








Descartes and other mathematicians speak as if 
we have two different values for z, however, I 

see quite plainly that we have a z and a c that was 
found. The unique name of the symbols in context 
are thus preserved. 
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One can also see that working the figure in a straight forward manner, imaginary situations are not possible, 
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The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one can 
divide a square by a line. This is the law of tautology, 
which holds for all mathematics. It will also be noted 
that Descartes claims to be working with a quadratic 
equation, and his solution is indeed for one, however 
he states it as a quadratic deficient by a rectangle, 
deficient in fact by az. The authors of the notes make 
the same mistake. 
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Just for fun. 





N= 13 
AD -42 AC A CO - АЮ: AC 
CD AD AC  CE-.CD.CO 
2 
"- ο. 
AD AD 


АСЗ - (AD?-AB) =0 




















| | | ГУ АВ - 19.117 
ο 


AC (AD2.AB) =0 


The ratio of BC to CE is common to another cube root expression, which? 
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Pascal's triangle with exponential division. 


AB - 3 AD = 5 






































J G 
H K ВО - AD-AB AC - JAB-AD 
Е CD - AD - AC ВС - BD - CD 
F 
CD -BD BC CE -./BC-CD 
BE - |BC? + CE? DE - СО? + СЕ? 
D C B A з : 
вс ВОВЕ рс BCBG 
ΡΕ BD 
EG BE BG DG - ΡΕ. EG 
BD 
cH BCEG gj. BC-GH 
BD BD 
Ta DG DG 
H BD 5291 РӘ 5949 PG 12005 
K BC GH GJ 
E N 
F N-1.3 ЧА - Јав, 
G B A 


{АО + {АВ 
Гар). о. АВ. АО - (АВ) 











(г-3 4 A? + 3A°.B + ЗАВ? + В? 
Јр, + 3-AD-JAB + 3-,AD-AB + ΑΒ, АЗ 
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Dividing an exponentiated integer by an 
exponentiated integer of the same power, straight 
edge and compass construction. Followed by who 
knows what! 


CD - 1.5 ВС -.75 BD =- BC + CD 


CE - |ВССО BE = JBC? + CE? 



































EF -BC  FG- PO EF ЕС = 0.53 
СЕ 
ОЕ - JCD? + СЕ? єс . BD'EF 
A DE 
сн - BCEF DG- DE , EG 
DE 
ЕН . CE EG BD. DG _ DG 27 
BD BC GH GJ 
n - 1.3 
Р BD" 
Е. вс" 
b” 


12_21_B5.MCD Page 1 4/5/96 


BC - CD 2225 DG-DE = 2.25 


(BC + 00:80 -0919  |DG-GH -0919 
(ср 








3 
(Bol 05 |DG-GJ - 0.53 
9 ico 


























εν ου. СВОЕ де EE 
ΒΕ ΒΕ 
| ne CEN  ΒΟΠΚ Eg BDE 
BE BE BE 
K : jM CD-Ef CD-hk 
H Bg-BE-Eg hg- = з 
K 9 9 a BE BE 
E 
Í F 
BD quy. Bo aps” 58...«ηπο 
CD hg Jg 
D C B 
ВО 4243 ΒΘ _ 10.708 Bo _ 38.184 
EG GH GJ 
n-1..4 
Bg-GJ - 0.631 Вс ср) e : >") 
; елер 








n 
|Bg-GH - 1.092 ‘BC + CD во 
|Bg-EG = 1.892 
|Bg-DG - 3.277 
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Given АС and CD find BC when it is equal to 
AC-CD? 
АС? + cp? 


АС = 15 Ср-5 ao = 25 


AD = JAC? + CD? 


АС-АО 








AG - AE - 2-АС 
AD 
ΑΒ. АСАЕ pc AC.AB ВС-15 
AD 
AC-CD? 
pe ЗО, βρη 
(АС? + cp?) 


А cube divided by the sum of two squares. 
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The Euclidean proof of 11 11 93.MCD may be reminiscent of trimming hedges with a jack 
knife, but the method is for exercise of those methodical parts which comprise it. I can never get too much 
of those practices. There is however a golden approach to proofing the figure which has almost no regard 
for the practices of basic moves- a eunuch in regards to teaching, but whose simplicity implants the 
concepts of the figure with a clarity unrivaled by more energetic methods. 


The Archamedian Paper Trisector- Without the Numbers. 


One of the distinctions that this and the paper of 11. 11 93.MCD bring to the subject is that the 
construction of the figure is not assumed, but done. 


Given any circle AB 





Given any circle BC such that BC< 2AB. 





cuni 
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ЛЕ 








Construct АЕ such that АЕ- AC. 





Since AC - AB4 BC and AD - AB, DE - BC. 


Construct DH parallel to BD. Construct CE. Since 
AB - AD and AC Ξ AE,A ABD is proportional to 
A ACE, therefore CE is parallel to BD. From here 
one can take two paths. 
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Construct GJ parallel to EF. Now Since CE is 
parallel to DH, DG = СН. Since GJ is parallel 
to EF, DG = FJ. Since X HBJ is opposite and 


equal to Z GBD, DG = HJ, therefore DG із 


СЕ. 
Since СЕ is parallel to DH and EF is parallel 
to GJ, EGBD is equilateral. 


By construction DK = KM. Since DH is 
parallel to CE, CH = DG. Since DK is equal 


and opposite CH, MK + DK + DG із DG. 


But like I said at the start, there is no real 
work in this figure. 


I have given two constructions for the figure, I 
cannot understand why sliding paper is still 
used to demonstrate it. The figure adds a few 
moves to Euclid's figure for demonstrating 
that the angle from the circumference is half 
the angle from the center of the circle. 
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А rusty Compass construction for the duplication of 
the cube. 


AD - 2 AB - 29 ΑΕ = 42-AB? AE - 8 


АС = AE АС-1.257 
1 


1 


3 
(AB-AD) =126 LAB AD) об 
АС 














А I remember a rusty construction for squaring a circle 
off the base of a right triangle. Here is one more rust 
pile construction. 

01 07 96.MCD 


Page 1 4/5/96 





Е 


ОК 
























































01 08 96.MCD 


Alternate Method, Power Line. 


Given AB, EF, BF, find the power line intersection on 
BF. Looking back to 94, it seems I never derived a 
formula for it either. 


AB-R, BF-D  EF-R5, 
ВС = АВ АС = ΑΒ: BC FG = EF 
EG = EF +FG AG = АВ + ВЕ + FG AH - AG 


GJ = AG АР = = CE = BF - (BC + EF) 





Ru ҒЫН, ΝΗ ТБ 
AC + EG 
кі AC(AH «АЮ μ΄ κι 
AH 


РВ AP ΑΚ ОО - PR QR - PO 
OQ-LR 





LQ - QR- LR DR - AD = AR + DR 


AD = 25.333 Plug values in below. 
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The figure cuts the base line in quad roots. As such it would 
be another trivial method for doing quad roots, however I am 
interested in some of the ratio's of the figure instead. 


М=5 AG-N AB ^M BG - AG - AB 


1 


во. BS Ap . [AB-AG. AC - (АВ?-Аб) 


1 


4 
АЕ - (AB-AG?) BC - AC- ΑΒ ЕС - AG - AF 


DG = AG - AD BD = AD - AB DK = |BD.DG 


BK - JBD? + DK? GK ~ DG” + рк? 


I ΕΚ. ΡΟ GL - GK-FG 
BG BG 








ВЈ. 
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BA 



































3 - 1 9 
ΓΙ ΓΙ | ΓΙ as) 
\AB/ \AB/ (АВ/ \AB/ 1. 
3 
AG 
AB 
3 2 1 0 


/ 4 4 4 4 
тк Ες 2807 
AB AB AB AB 





\ 
\ 


R 











ΒΑ 





01 08 B6.MCD 























N-5 
3 2; 0 
4 4 4 4 
GK _ 4 415 NEN zt ua 
N 
3 2 1 0 
E = 8.075 NONU SUN RN S0 
CD - AD Ας DF - ΑΕ AD BM - BP: BC 
BG 
cn BOOD pp ΒΡΡΕ qj BOEG 
BG BG BG 
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5 3 3 2 2 1 0 


/ 4 4 4 4 4 4 4 
e „AG [Аб] , [AG| [АС ГАС) [Аб [АС 226.1132 BG 26112 
AB AB AB AB AB AB BM 





5 3 3 2 2 1 0 
4 4 4 
М +N-N -+N +N +N +N rN 26.132 




















3 2 2 1 1 0 1 

4 4 4 4 4 4 4 
AG ([AGl' (АС)" (Ав) [AGlY (АСУ" [AGY /АВ\ | пла BG 52 
AB (АВ AB AB AB AB AB AG CN 

2 1 
N «NA. NA^ ΝΑ NÍ « NÉ « 17475 

N^ 
3 2 1 1 9 9 1 2 

/ 4 4 4 4 4 4 4 4 
| АС + АС + АС + АС + АС + АС + АВ t AB = 11.686 BG = 11.686 
\ АВ АВ АВ АВ АВ АВ АС АС DP 

















N^. N^ - N^. № № мъ - ШЕ 
N^ νά 
2 1 9 9 1 1 2 3 
/ 4 4 4 4 4 4 4 4 
[AS (ав) (лд): JAG (ΑΕ), /AB\" (АВІ", (ABl τρις BG τει 
(АВ АВ АВ АВ АС АС АС АС ЕО 
0 0 
Ν΄ | Ν΄ | Ν΄ | Ν΄ | 1 | 1 | l | l =7.815 
1 1 2 3 
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L 
ΓΟ. 
| J 
G QA P ра МВА 
60402 5 
4 4,4 2 
AGÎ + AG*-AB^ _„ 665 AG _ 45 665 DON 239665 
1 5 6 BM AES: 
AG'SAB! - AB кк 
5 3 2 Ж 
4 44 4 UNT 
АС * AG АВ 2141 AG _ 51.844 NUN. eta 
1 4 5 CN D on 
AG^-AB* АВ” Nf- Nî 
4 2 2 г 
4 4,54 Ы; 
AG + AG “АВ _ 14.608 AG _ |4 608 NAN 214608 
S. 4 DP Шу 9 
AG^-AB* - АВ" Nt- ν΄ 
3 01 2 Ж 
4 4.2224 Ἔ ENT 
АС" + AG*-AB* ο ο AG 9769 BOUM 22205 
1 2 3 FQ Aes 
ΑΘ AB АВ NON 
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Η If the figure was drawn differently, XC 


would be | XB- XE, irregardless of how XB and XE 
were placed, however that would require part of the 
figure that is not given here. 






































Ü F DC В А 
AG =N AB = BS 
N 
ВС = AG - AB BH = АВ ВС 
š j AH - JAB? + ВН? AD - AH DG - AG ` AD 
2 
H GK - DG GE - SÉ АЕ. AG - GE 
AG 
BE - AE - AB 
EG = AG - AE EK = {АЕ-ЕС BL- PEBH 
É - РОС B А L EL = BES BL pc -PEBE АС-АВ+ВС 
Make N any number and watch the equations, then make it equal to 1 and see what 
М «4 happens. Now this is strange work, for the formula is ап identity with AC, so what 
happens at 1? This is an example of Binary contradiction. 
AC =2 
«| «| 
4 4 
AB (ΔΒ + BG) μα + 2-BG - JAB. AB + BG... 
в : E uoi 
4 - AB (AB + BG) ^ Т гово /ΑΒ-/ΑΒ + BG + 2-AB-BG-(AB + BG) 2! ... 
3 3 


5 
| - AB” -JBG - AB ΒΟ 


2 








1 


ΑΒ ς 


|+-AB“ АВ + BG) 


x + г 
3 


5 


4 








πει + 2-BG - |AB-|AB + BG... 
3 











3 
x 1545 «ово - |AB-|AB + BG + AB 3l πο + πο... 
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BR x В 
E 
\ 
F, B A 
AE/DE 
(5Xby/(- 15-1) 


(5)(4)/(4-1)(5-3) 
(5)(4)/(4-1)(5-2) 
(5Х4/(4-1)5-7 























CG/GE 
(5) μα (1) / 05-5) 
(06) GX)-GX0/005-3) 
(105) +(2)(4)-(2)1))/( (5-2) 
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Pyramid of Ratios, Moving the Point 


BR = Base Ratio, BS = Bisector Segments, BI = Base Index. 


BR-4 BS=5 ВІ- 2 AC = BR AB ри BI 


ВС = AC- AB BG = JAB.BC 6 = 1..BS - 1 





BC-BD 
ВО; - Ва ВЕ, - Eum AD; = Jap? $ (вр) 
В5 BG 
АБ; BS-BR 








АҒ; = AB + ВЕ; EJ; езен еле 





AJ; = me - (EN) CA = AC - АЈ, 
СЕ; - (еқ) + (EX CG μα BC" 


СЕ; = CG - СЕ; 





(BI-BS + 6-ВЕ- б-БІ) 
(BI-(BS - 6)) 
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What is AD. What is BD to. AB-DE ? 








Т АЕ - 5.5 АВ = 1.05 BE - AE AB 
1 
б AC - [AB-AE) CE - AE AC 
F 

BF - /AB-BE CO = 2 AO = JAC? + СО? 

Ü 
ка АӨО” νο my АСАН 

C 2 AC AK 























DE - AE- AD BD - AD - AB 






































H 
AD =2.807 
О 
3 1 2 2 1 3 Γ 
3 3 3 3 3 3 
AE*-AB? + АЕ?.АВ? + АЕ?-АВ? _„ oo 5 
1 1 
ЗАВ + AE? 
C 
E K D P B Α 
kd uc ir i 3 
4AB:DE _ 9957 ABÉ-AES-|AE?-AB? + ΑΒ. АЕЗ-АВЗ - AB-2-AB? + AE? 
BD S = 0.957 


АЕ + АБ AB? - 2.AB 
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The figure cuts the base іп Cube Roots and provides some 
interesting ratios. 


АС = М AB. “= BG = AG - AB BO. = 


AC - (AB?-AG) BC - AC AB 


3 
АЕ = (AB-AG?) BF - AF- ΑΒ FG = BG- BF 


fie Вр = HJ DG = BG - BD 











J| BC + FG 
DJ - /BD-DG GJ - JDJ? + ра? BI - JDJ? + BD? 
aig ӨРГӨ αρα 
BG BG 
AG. 0 ως 
ΑΒ BM 
2 1 0 
3 3 3 
— = 1.68 N + М+М = 1.68 
2 
N? 
2 1 0 
B = 7.796 3 Я 3 
BM М +N + № =7.796 
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1 Н 
Ν CF- АЕ-АС pp. BD'BC ср. BD:CF 
ς BG 
D pg, BD-FG 
σ RF C PB А — 
4 3 2 2 1 0 

Р 3 3 3 3 3 3 

E. ГАС Аб АС [АСГ / AG 1 _ 43 ово BG _ 43.982 

\ АВ АВ АВ АВ АВ АВ ΒΡ 


4 3 2 2 1 0 


























NO + NÎ + N? + N? + N? + N? Ξ 43 902 
1 1 2 3 9 1 
IAG\ [AG [AG /АС\? /АВ\? /АВ\? 
| ! U U U t =20.415 BG =20 415 
ΑΒ ΑΒ ΑΒ ΑΒ Аб АС enr 
3 2 1 1 0 
NIN А - = 20.415 
N? 
2 1 9 9 1 2 
ЇАС\? {ac\? [AGI /АС\? [ABI /АВ\? 
| | | | ! | =9.476 BG = 0.476 
\ АВ АВ АВ АВ AG AG Puce 
2 1 0 0 
N? + N? . NŠ +N? - а =9.476 
N? NŠ 
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1 H 
N 
ς 
[) 
(5 КЕ L РІВ 
АС? + AB?-AG 
Я — 48.869 
ΑΩ АВ) - AB? 
4 2 2 
3 3 3 
NG ΕΚΕ ΝΟ ыда 
1 4 
АСЗ.АВ - AB? 
2 1 
AG + AB?-AG? 
w = 10.528 


= 48.869 
BP 


AG 22683 
CD 


ы 10.528 
ЕК 
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H Given AD and AB on AD, place a right triangle on 
BD as base such that the opposite sides are in the 
ratio of AB to AD. 
D OB A 


BD-8 АВ-2 AD - АВ + В 
_ BD 


ВС. АС = АВ+ВС CF - BC 


СІ: BC СН-ВС AE - BC 


2 
CE = JAC? + AE? CG EH 


Ы СЕ 


СН = JCH? СО FH -2-GH FI - СЕ: CI 
Е ΠΕ BHO Αι λα cp 


АН - AI- HI AO - 


ra 








С) 
о 
UJ 
> 




















BO = AO- AB DO - BD - BO 


DH - JDO? + HO? BH - |BO? + HO? 


Given a straight edge and compass, AB and BD find the sum of six cubes divided by the 
sum of five squares. 


2. AB? + 3- AB?.BD + AB-BD? 
2.AB? + 2:AB-BD + BD? 


= 2.308 АО = 2.308 
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Given AF and AB on AF and a right triangle on BF 
divide the sides of the triangle such that a section on one 
side is to the other as AB is to AF. 








C В А АВ -3 ВЕ-10 BC-1 


AC = AB + BC BE = — AE = AB + BE 


3 2 2 
DOABLE - ЗАВ + 3:AB ВЕ + АВ:ВЕ <AC< AE 


2.АВ? + 2:AB-BF + ВЕ? 





L Now it can be realized that there are stipulations as to 
б possible placements of the given triangle. 
C 











DOABLE = 1 
AF = АВ + ВЕ 


СЕ = BF- BC CH =- 4JBC.CF EJ = ВЕ 














AG - JAD? - DG? GH - JH - (JD + DG) 
2 2 2 
HK (осн? BH = ВС? + CH? HL - HK 


BK = BH - HK FH = {СЕ 














и CE- BE- BC JH - св? + (CH « ED? 
I pE -EEI AD- AE-DE 
EJ + CH 
G 
: ην DE вал Ар 
N f | 
1 


FL - FH- HL 


FL _ 4.333 AF _ 4333 
BK AB 
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Projecting from КІ, ог HJ is productive, can I find 


any other productive points? 


АВ «5 BE-3 ВК = ВЕ ΑΕ = АВ + ВЕ 


BD = — АС-,АВ-АЕ HI - BD IJ = BD 


BC - AC- AB CE - BE - BC 











ВН, НІ 
BH; = BR δ = B EJ; = BH; 
^ 
(вн) EJ; IJ 
Ва; = Has + BD Bb; = Jes ВЕНЕ 
Ва; СЕ 
Ec. з Ίος + BD Ed, = (E) ΕΕ. = Bb 
Се ge κ δ Ες à 796 
δ 
HI-BHs 
5 
ι΄. (еі; + Fbs) 
5 
es 


1.2649 








I have not found any. 
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Ë The power line for cube root abstraction is developed 
K off from a simple curve. 





























% р -|(aB-AB2) - (АВ. АЕ) 





+R | +R 


R;*D-*«R35)(D- R2*Rj) 
2.0 


Bc | 

















CD = Вр - ВС Ας - BC + АВ DM = BD 


The formula for the power line (BC) was given in 5 > 
01_08_96.MCD DL = BD СМ = ,CD + DM ML = DM + DL 


| DM.ML CK 























ΜΚ. ΟΚ MK CM G. = 
CM 2 
L 
K JG - С] JM - CM« CJ. BM - «2.ΒΡ; 
БИН ] JG? 
n GM - BM ΕΙ - ЕМ - JM - ΕΙ 
Е JM 
СМ-ЕМ 
AD BD ΑΕ HM - —— U 
E Пу Е В А И рм 
DH -HM- DM AH : |DH? + AD? 
CF- FM CM FH - НМ 
CM 
M 
АЕ | = ΑΗ - FH ΑΕ} = АС" - CF 
АЕ |- AF =0 
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Trivial Method; Square Root 


N - 9003 
AE - N Ав AE BE - AE - AB вро 


DG = ΒΡ АР - АВ ΒΡ AG = JAD? + DG? 


BG - ВО? + DG? FG - BG AF - JAG? - ЕС? 
AC - |AB-AE 


AC - AF =0 




















AF = 94.884 


AC = 94.884 
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01/24/96 Tangent 


Тһе tangent from any point outside а circle is equal to the 
square root of the difference to the circle and that difference 
plus the diameter of the circle. 


М:-5 AB :=1 АЕ:=АВ.М 


ВЕ:-АЕ-АВ  BD:-PÉ Ар:=АВ+Вр 
2 





.DH DM 
AD 


DM:-BD Рн :=Вр CD: 





BC:-BD-CD CE:=BE- BC 


CJ:=VBC-CE AJ:=4 (AB + BC)! + CJ 
AC(AB + BC)? + СЛ — J AB-AE = 0 
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Given a point on BG, project to the point of cubic 
similarity. 









































BG - 100 BD - 49 BE 5 
1 
Н EG - BE DE - ВЕ BD EP - BE 
EJ- BE DP - JDE? ЕР? JP - EP + EJ 
F C | 
up. EPSP рн нр рр cp . PH 
DP 2 
О B Α 
Е СР - рр: Ср СЕ - РЕЄР рр. ЕРСР 
DP DP 
M 2 2 
ΕΕ - FP - EP ΕΙ - EJ- ΕΕ CJ = |CF? + FJ 
р jM PUES yqa PPM ТЕН AN 
CJ CJ 
МР - СЕ-ІР ΑΡ - МР-ЕР MN - (ΕΜ 
ΟἹ ΝΡ ΟἹ 
вс“ - 3.BG?-BD + 3.BG?.BD? - ΒΡ ΒΩ 
- 884.222 MN-AP 
3 5 5 Р АЕ = АС - ΑΕ + ЕС 
BG? - 3-BG^.BD + 3-BG-BD? - 2.BD MP 
AG - 884.222 
2 2 1 4 1 1 
BG: (AG - BG)?-AG? + АС? ВО - AG? - ВОАС - ВО)? + (AG - BG)*-AG] gp. 





1 
(AG BG)? -(2:AG = BG) 
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One may be tempted to state the obvious, 

AN +1 

ed Аг, but what is not so obvious at first 
A 

















blush is that the processes themselves are 
assigned dimensional values. This has 
significance when using mathematics to theorize 
dimensions beyond three. Dimensions are so 
generally defined that processes are legitimate 
dimensional differences, but it is also impossible 
to defend mathematical theory about dimensions 
as objective. It becomes a point of Philosophical 
Mystic contemplation to realize that relationships 
concerning a single dimensional object and 
several processes adding dimensionally to the 
whole, is true of a multidimensional object 
without those processes! 
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Linear division 
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2.(A +B) 








AD 
2 
BD - АВ 
Db - BD - Bb 


вв - 1 Ες -3 
4 
ΑΡ - ВК AG - AD-BR AB - ^P 
BR 
BF - AB-BS Ba. ÊB BE 
AG 
δα BD. Ba: ББ ος 
Па 
вь - BE DD: pi. AG 
BD 
қаз PEDES AD зо 
DH + Eb DC 
2-(BR + BS) οἱ 
BR 
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Page! 3/21/96 

























































































б 
қ H 
Q 
0 [2 
"Wr Zu. 
D 
b 
K 
6 R й 
τσεχ 
N 
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Hitting JG from any BN while maintaining 
complimentary roots. 


BD 


АВ -2 BD=5 В AD - АВ + Вр 


DO = ВО AC = JAB-AD BC = АС - АВ 
CD = BD - BC CG = 4BC-CD CO = BO - BC 


N-7 OP- BON ВМ - OP DM = OP 








NP во MP- Bo ЕО - СООР. 
OP + CG 
СЕ = СО-БО EF. 9PCE Go. po 
; σο 
Ou 500 μι віч СВО ὃς bee 
СО ΕΕ 
Са р) 


DJ =- СО + СТ Па-Ср-Са JY = 


Da 
κυ. ΠΥ κ. ay? xy? JG - (СР са? 
EO? . ОР? 








EJ 


GP - deo? + (OP + СС)? EP - "m 
pr - EO EF ур. ву, вт FT- (BT? + БЕ? 

















OP 
EG - GP - EP pop SES GQ - EG - EQ 
KL - 2.40 JL - JK - KL 
рү - pj Jy cs-PYCG ç cs CJ 
DM 
yg ος үр уе ve: ie CGIE 
JS CJ 
Γεν, KG Же ЗЕ 
JK 


BR, = JR - (АЈ + AB) ВХ = JX - (AJ ΑΒ) 


BX-(BN + HR) 
BN 


ВЕ; BR, =0 





BR» = 
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Е C 
E 
F E C B A 
G 
H 
F E DC B Α 
L BE 24.5 дс 
2 A (-А + ὃ) 
0 
5 
2 
о Ав Β7 
2 2-A- 2B 
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Given BF and BC such та: (АВ + BF) AB- AB + ВС, 
find AB. It is obvious from the construction that answers 
are obtainable when BC is less than 1/2 of BF. 


A ó -1.A-1 BE-5 BF - BE2 


ВС; - BES CE; - BE- BC; EG - BE 
А 


CJ = BE EJ; = (СЕ; la .cP Эне € 
2 
CE 
DE, - T AD; = рн” AE; - АБ; + РЕ, 
2 DE, 


2 2 
AC; = AE; - СЕ; AJ; = (АС) + CJ 


2 


GJ; = (E - EG? АВ, = AE, ВЕ 


AF; = АВ; + ВЕ 





AB, + BC; - (АВ (AB + ВЕ); 


- (AB, + BC,) =0 


(45, + BF)-AB, - (AB, + ВС =0 





- (ΑΒ, + BC, ) =0 A rectangle minus a square divided by a line yeilds a line. 
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|. Use iteration to find any root pair for BE. 
ROT Remember that when М is set to 2, we have cube 
Sx roots. 
CI - 1 ον GI - CG BC = 1 
BI - ВС + СГ ВЕ - |ВСВІ CE = BE - BC 
НО Е LIB А ЕЇ= CI- CE ΕΚ = CE-EI EG - CG - CE 
EK? 
AE = AC - AE- CE AG - AC+CG 
О \ Μ 
Ν-2 GN = ССМ IO = GN CM - GN 
А - 40 ὃ - 0..Δ 
ΕΚ 
| EG-GN 
ЕР ОМ +ЕК ЕІ, АВ 
FG, Ag. EGGN. ЕР; , AF; 
BPO о FG; EG-GN 
+1 
а г. EG-GN GN + ЕР; 
Flo GN « EK АҚ || 
-|АС-Е 
СЕ, Aga FOGNI- χὰ Physa A. 
FL GN + EK CF GI + ЕС; 
0 | 6-1 
А | AF, - АС 
AG | EG. GN -AC сү. EG GN. FL; || Š 
GN + EK GN + EK I I 
L 2 СВ; Εἰς 














2 AF,-AJ 
АК - JAE? + ЕК? AL = ο " (FL, Mie AG: = CQ - AQ - AC 





AL 
етос oe солод eR CM. fre “15 κα. celis) 
CM + JO 10 + JQ 
DH 


Ξ] 


BD = ВС + CD BH = ВС + СО + DH [eon BE - 4BD-BH = 0.000000000000000 
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The next two equations аге for the Delian Problem only. 


1 1 
/ 8 3 
(BC^.BI) - BD -0.000000000000000 ^ (BC-BI?) - BH =0.000000000000000 


1 


BD = 1.259921049894873 2? = 1.259921049894873 
1 


BH = 1.587401051968199 47 = 1.587401051968199 


FG 
5 
FG 
0 5 10 15 20 25 30 35 40 
5 
ЕР 
5 
ЕР 
0 5 10 15 20 25 30 35 40 
5 
Е 
CFs 
F 
G Δ 
0 5 10 15 20 25 30 35 40 
5 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not 
theoretical, and therefore has been solved by a finite number of steps. The next step is to solve it 
theoretically. That solution alone will conquer contiguous domains and will satisfy the purist. 
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Does every nth root series have at least one 
square root pair? 















































Because of it's long projection, the last vertices is not drawn. A root series has as many vertices on a circle 
as it has square root pairs, and it has the 
greater whole of n/2 vertices where n is the 
root series denominator. 
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Method for Unequals 


Given three circles in the said configuration, find the 
fourth. 

I had this sketched out in 95, but if I put it there I 
would have a lot of document links to redo in "The 
Quest." 














\ 








Process Summary. 

















АО = 5 АС = 1 BH - 3 AB = 2-AO 





BO = АО CG- AG GI - AG HJ - BH 














DH - BH ΑΗ - AB - (AG - BH) HK - GI 





JK - HJ - HK 
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М не, БН Ae ABH 
ІК 
V AS - HS AH OS - АО + AS 
^ st - Μο AO MS - JOS? - мо? 
DRGCAN 6 Α d 39 
мк MOMS у. ΜΣΜΝ 
OS MO 


АМ = № - AS ON = АО АМ 


BN - ΑΒ AN AM ΜΝ’ + AN? 


T АЕ = АВ BF = АВ АС = 2:AG 





Вр = 2BH CD = АВ - (AC + BD) 


АЕ:Ср 






















































































peo cue e OU -- PQ 
(AC + BD) 
i - AC-PQ 
CO - AQ = АС + CQ 
Q КЕ О 
М ОО = АО - АО OT = AO 
TU -от+ой on - 0991 
TU 
ку MNOR вк po OR 
ОМ 
MN-BR 
RW - AR - AO - OR 
N 6 Α Bu < BN 
Ra АКЕМ y,  RWAB 
RV BR + Ra 
gb о Олы 5} 
ΜΝ 








MZ = МО - OZ MZ -1.818 
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MZ = 1.818 


АВ? -2-АВ АС - 2AB^-BH + 4-AB-BH-AG | T 





2-AB? - 8-ВН-АС 


Neither in the process, nor in the Algebraic name. is the 
order of AG and BH recognized. Neither does it matter if 
they intersect. 
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Γ В г А 
J ἘΝ 
: 
Е 
i πι А 
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On Gemini Roots 


AB = 1 BE = 10 BD = = 


АЕ = АВ + ВЕ AC = JAB. AB 
ВС - AC- AB CE - ВЕ - ВС 


DF = BD CF = 4BC-CE 


2 
CD - BD - BC cç = СЁ 
CD 


BG = CG- BC EG = BG+ BE 





BL - BD - DL EL - BE - BL 


JL = «ΒΓΕΙ GL = BL + BG 


GI - JJL? GL2GK - POES 


GJ 





СІ-СК 
GJ 
EM - BE - BM 


GM - BM - GM - BG 
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κ . 
IL p DL? co - SECH 

































































IL 
H 
| p. CHEG р CENP 
ON (CO + CE) CH 
L ЕМЕ $. В TA О 
co- LCG ор, BCCO 
GL CH 
GR ός cr Bs ЗВО 
GR 
"EN 
X F W 
7 8 = 1..100 
H Es = — ВТ; = Е; ЕУ; = Е; 
Ν 
7 BT; BM ЕУ-ЕМ 
: TWs ps 9 Бо 
Е J | LMR De A 6 
V T 
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Given three radii, AO > BG + EH, place them such that 
two by two they are tangent and find the fourth, AX, 
such that AX is tangent to EH and AO. This of course 
means that if the sum of BG and EH is equal to AO, we 
have no result. 








AO =5 BG -2.5 EH 25 





AB = 2АО BC = 2BG EF = 2.ЕН 























E : Ë 
> GH - BG + ЕН OH - AO ` EH GO - AO ΒΟ 
2 2 2 
| | іс ЛОН DOO SOUS cus ο A 
2.GO 
В Б ο Y X Α 


AG - AB - BGAI - AG- GI IJ - ЕН 


AJ = ААП FJ- HI AF = JAY + ЕЈ? 











pk - ALEE Ακ. AF FK AY - AE AK 
AF AJ 
AX - E: AX =2.857 





AO? - AO?.EH - AO?.BG 
AO? - AO-BG - EH-BG 





= 2.857 
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Given a point of tangency, draw a circle in a 
crescent tangent to the other side. This figure is 
given for the tangent on the exterior of the 
crescent, the other will become obvious. 


AB - Concave Radius 
CD - Convex Radius AC - Center Difference 


DE -2CD ВЕ -2-АВ СЕ = Ср 


ΑΕ = АС + CE BE = AE - AB 


ECD? АС AR 
2-АС 


AG = АС - CG 





СС: 
GE = АЕ- AG 
GJ - Power Line TangentGE 


EJ - GE- GJ 





DJ = DE- EJ JK = 4DJ-EJ 


























CJ - CG ` GJ CK -CD KL - GJ 
LM - URE Gr ск GM - GL LM 
JK 
M АМ = JAG? + GM? AN = AB 
- 2 2 
ας ΑΜ. мк АМ 
ΑΝ см 
| MS - JAS? - АМ? AR - МВ? АМ? 
sr MRMS үт АМ:М5 
AR AR 
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мо. STAM 























ΑΜ MT 
GO - GM Μο αρ- 27050 
AP - AG« GP. op - «60 
JK 
OP-AC 

CQ - К -СК-С 

О Ар Q Q 
ΟΚ = 0.206 





Concave Radius- 2.37 


M Convex Radius- 1.5 








Center Difference- 1.84 


Power Line Tangent- - Given as Fraction « 1. 
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Place EF and GH and find JK. 









































D 
2 H 
З 
C Е В К /|А 
Process summary 
D 
1 9 
Му =- N5-— Να 2 
1 2 2 8 3 


АВ 108 ВС = АВ АС - 2:АВ BD = АВМ | 


ср - ВС? + BD? EF - ES 

















2 
2 2 
DE = CD- ЕЕ BE - ОЕ” - BD 
AE - AB+ BE pp ΕΕ 
N 3 





EG = EF: СН DG - CD GH Ba = BECD 


2 2 2 
Db - DE + DG” - EG Eb - „РЕ? pp? 


2-DG 
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2 2 
DE ~ Qi. БВ. DE 

































































Ec - 
Eb Eb BD 
a4 BEDI ЕЕ 2. Бере 
DE Dc DE + Ee 
ВЕ Р ο 
ΡΕ Db 
DM - /вр2 . вм? вк - BM. CD 
DM 
HM OB DM. Hee PP HM 
DM 
2 
Ме МНЕ qoo НЕ divo Hi IE 
BD Mk 
pio: BEBE Баң Ни do ea s BE 
DE 
2; 
He D qus n ы Ie 
ΡΕ ΕΙ 
т. Бел us. ουσια 
ΕΙ BD + Jm 
JK = 17.571 


When GH is small, so that H is on the other side of BD, 
the similarity point is on the other side of the figure. 
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I found this little sketch in my notebook and 
have no idea of when I did it or why. 


Does CF always equal EP? 


А:-100 8-1.A-1 BG - 10 GH - BG 


GN - BG BD; = Bes DG; = ВС - Вр; 
А 





DGs:GN 
(вкз)? 
EG; 
GL = BG Ар; τ АВ; + Вр; 
СТАВ; 
AG; 
NR; 
2-10 15 
0 
CF; - EP 
= 240 P 
-15 
WHO щу 50 100 
8 
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- K 
D D 
Reducing both by the symbolic 
processor leaves a little. 
Е і C 
H б - Б А BG -10 BD- BS 
13 
СЕ = 2:BG-BD: эш, 
(BG + Івр-іова - BD) 
0 N M 
2 
EP - › во СВб-Вр-В-вв - BD - 2:ВС:Вр + BD ) 
2 
ЕР =5.556 ЕР - СЕ =0 ‘BG + івр-/2-86 Й вр) 
And if I divide one by the other and reduce; | BG-42:BG - BD + 2-BG-JBD - BD : 21 








‘(BG . [BD-2-BG - BD)-\2:BG г вр. 
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This is another figure that I һай sketched out last year 
but never got around to writing down. 


Given a Circle, place the next on the diameter. 
I tried to reduce this series with the symbolic 


processor, but it is having trouble, at some point it 
switches AC for EC and I get the other circle. 


— Μ 
Lu o AE 


AD = Radius AE = “АП AC = E 


μι CD - AD - AC DO = AD CO - JDO? + ср? 






























































No -aE Mo - РОХО см - MO ` co 
Е D Л ВА eo 
Oo PON S lev? + (DO + CK)? 
MO 
JK - CK 
Ν 
Μ 
L 
JK? CD-Oe 
K H Ke = — Oe = КО - Ke de = 
d fe J K DO - CK 
b 2 E 
Je = JJK? Ке? 
C БА ! 
Jd - de + Je μάς 229 
KO 
бас 3049 бебі DO- bd 
CD 
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Ν ν Kh - CK - Db 
σι 
Lh - CK+Kh_ εἰ. ЛОРО 
Lh 
K 
J H 10 
b Е N = FJ = 3.965 
h 1 
[ B А Radius- 108 CK =19.44 











And from the other side; 


FJ 251.53 

















Radius- 108 СК = 19.44 
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This figure might be recognized as the similarity 
point for Gemini root projection. 


Given AC, CF, and that 




















AC = ΟΕ: (вс. ВС-СЕ- BC) 
CF + 2-/ВС-/ВС + CF 2.86) 

find BC. 

N can be any value whatever, except 0. 

CF = 216 AC = 47.29 N = 100000 

CF 

CN AF = АС + СЕ AE = АС CE 
Εαν Жиз μες ОЕ 

DF - ЕЕ-ЕС CI - ЕС-АС DP - С] 

ЕН АЕ 
CD = CF- DF DK - FG КР = DK - DP 
вр. РК pp 40 046 
ΚΡ 
ВС = BD- СО ВС =7.201 
АС СЕ һе. ВС + CF- BC) 
р--СЕ 
Е: + 2-|BC-, ВС-СЕ- 2.ВС) 

АС 
ἕν" 

Ας 
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Three Base Theorem. 


Three peaks, three predictable bases that intersect 
our hypotenuse through the Gemini roots. 
































BC = 7.2 CI = 216 CG = ñ BI - BC + CI 


BE = АВСВІ BM = 61.38 


M 2 2 
EM = ВМ” + ВЕ” BD = EM - BM 


BH = ВМ + ЕМ GN = CG CE = BE - BC 
































СВ A  EI-CI-CE ΕΝ - /CE-EI EH = BH - BE 
Ц 
EN? 
T EG - EI- σα AE = — HI - EI EH 
EG 
HL - UR AG = AE + EG 
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Ma μετ ο ΕΝ 
S HL 
BG ES AG бн (аф ες 
(Ea + EG) 
| ΕΙ = σα + FG FP = 4CF-FI 
Αμ. Аб СЕС. πο τε 
ΑΕ 
- a 
НО BEB А Вене: Зо 
U EF 
U | 
S 
AC - АЕ CE AI - АС + CI 
W AP -= JAF ЕР? Aw -ACA 
L AP 
Ax - АҒАМ cx αχ AC XI - СІ CX 
) АР 
H O ХОВ А WX -4CX-XI XG = CG- CX YU = XG 
U YT UV = CG YV = YU + UV XH БЕЙ 
WX + GU 
СН -АН AC CH _, 
XH + CX 
CD-BD-BC px  C*WX. 
WX + GU 
CD _, 
CX - DX 
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Un 
U 











































































































L w ЕІ-ЕО 
οχι. GU AU zu. c. ВО РЕФ 
2 АС ЕН 
L D 
C f = . 
H G x ША EE ΝΙΝ 
lu οἱ G CE-Ce 
U EO + Ef 
D d 
S D 
! Ek = αυ в = ΕΚΒΙ сщ о БЕВС 
ΒΕ 
- - i findest doo ES 
ЕР + Fn 
Hb q 2 B А 
РН _, πρ. «ΠΡ 
р = AH - AF FP + Cm 
б. м 
ΟΕ - DF 
h 
П 
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Given CF and CD such that CD =,/AF-AC - AC find 
AC. 








N CF = 216 CD 32.89 CE = B EF - CE 


Except for 0, N can be any value. 








М = 108 FG- М DK =N DF- CF- CD 























Е D CA _ DK-EF 


EH : EM - FG HM - EM - EH 
DF 


CN = FG HM = EM- EH GN = CF 


GM -EF JN -НМОМ jc ον IN 
GM 





N KP JN Jp -cD Αρ. PPK 
KP 





АС = AD - CD AC =7.201 


В ) AF = AC + CF 




















E 9 СА ААЕАС-АС ы AAF-AC 1 


CD AD | 
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I had finally decided to write this up in Oct. of 94, 
and being punctual, here it is. 


| | | | Given one root in a prime root series, determine 
б Ε B A the rest of the series using the straight edge 
method. The other method uses a compass and is 
shown at the end of document. 





Process Summary will use “th root series for 
example. 


AG = 3° AB-1 AE=-3° 


BG = AG - АВ GZ - BG YZ - BG 












































BY - BG BE - AE- AB EG - BG - BE 
ση. BYES 
BE 
H 
Ga 62:46 нь _ GH:(GH + GZ) 
EG GH + Ga 
Gb COH жылыны OM) J 
GH + Ga 
d 

Bac BOL: Bo εν. G Р | B Á 

ВУ + Gb 
AC - AB « BC 
σα. μα Bc py 5286 

9 
2 Υ 
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Ge Се 
і YZ-GK 
FG = —— AF - AG - FG 
KZ 
GK-KZ AG-KZ 
ре ια К! 
GK + Ga GK + Ga 
pp ο ο Ape BORED 
8 KZ - Ke 
1 1 
5 
(Ав? AG?) (АВ “Аа _ | 
АВ АС 
1 1 
ы 222219 2 n3) 
(АВ? АС?) is (AB^.AG?) = 
АР АЕ 
1 1 
5 
(AB'-AG^) (AB AG?) | | 
АЕ АС 
E € R8 А 





Compass method 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 
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R 
Is CX a constant? 
x Q I have had so much back work to catch up on I 
post dated a couple. 
- АВ = 54 AG = 270 
А Ρα 
BG - AG - АВ D ме ЕО = BF 
АЕ = АВ + BF FR = BF 
АЁ AR? ER? AGES P S 
AR 
441,150 фы О 
AR AR 
Fa - AF- Аа OQ = ва? + (FO + Qa)? 
со - 9998 ох. |BF? + po? 
ЕО + Qa 
А CO - OQ ` CQ 
ох? 
OQ ці 
СО 
Both expressions reduce to, 
ох? AG - АВ 2 АС-АВ) 


= 49.923 





СО = 49.923 OQ - —— = 49.923 
OQ 


AG+AB[ 5.5 
АВ? + AG 
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ВА 
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Geometric Exponential Series of the 
form 


Root - 6 842 8 


Root Root - 6 
У! Ν > М Κοοί Ν +N 
5 9 апа 1 0 























Root - 1 δ N Root _ N Root 
N Root 





Generalize some of the ratios found in 01_08_96 and 
01_16_96 for the sides of the right triangle. 


N=4 Root=4 М =1 BG-NAB-M 











AG - AB- BG BO T 
1 1 
Root Root 
АСЫ (ap AG) “Аны (ABAGT) 
ВС = AC- АВ EG = AG- АЕ FX = JAF + АС? 
2 
Mie. παν ВЗ OD BD: АВ 
ΕΧ ΕΧ 


DG = AG- ΑΡ DK - /вр:рс 
BK - ΒΡ’ + DK? GK - /ра? + DK? 


I ВК:ВС GL - СК-ЕС 
Ρα BG 


ВЈ. 
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Plug in BG here as М. AB as M. Plug in root series also. 


Ν-4 Root-4 ò = 1.. Root 
























































J 
b LE us αν М-1 
І, А 
GL =1.377 ВІ-0.275 E =5 = =5 
Root -ὃ 
AG Root 
>. AB Root - 6 
Root 
à zais ШЕ is > ο. =3075 ВК 075 
Root - 1 GL AB BJ 
AG Root б 
АВ 
К 
BD-B BD-F 
BM - x FQ - P 
BG BG 
J 
G ЗІР МБА 
б+2 6 
AG Root | AG Root 
AB (АВ 
1 0 
Root Root 
АС _ 9.769 On the left is the first and "3 - "3 
FQ ` last of the series, on the B AB 
right is the entire series. 
Ane = 32.665 
BM 
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12/20/96 Alternate Method Quad Roots 


If FN:FP as BQ:BS then quad roots series can be 
divided off as shown in the figure. 





BL:-AL-AB BS:=BL LT:-BL 











BH:-— НІ :=ВН ΒΟ0:-Β5Ν2 


AF ΙΞΛΑΒ.ΑΙ, FL:-AL- AF БЕ:-АЕ- АВ 


ΕΡ ΞΑΒΕ ΕΙ, εν SBQTP ұр, BEEN 























BS BQ 
R б EL:-EF4 FL. FG: EF FE со ΝΕΟ 
EL EF 
T S | 
ὁ ° GL:-FL- FG LR:-BQ JL - CLIR 
LR + GO 
AJ =AL- JL 


шік 


(ABAL?) — AJ - 0 
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09/11/97 The Ellipse 


Given that the major axis is AD and the minor axis EF, derive 
the formula for the radius CG, the height BG, and the foci axis 
MN. 


№ъ№:=5 Мы =1 Е 


АР :=М ү EF:-N5 АВ :=АБ-М 3 


BD :- AD- АВ BJ :=,/AB-BD 











AC T AD BC:AC-AB cH -EE 
2 2 
CJ:- AC вс := BJ. CH 
CJ 





2 
CG зве во ММ:=2. > - CH? 





_1 2 2.2 2 2 2.2 


MN | (М1- N 3) (N 4 N 5) BG3 -,|N 4- N 4! м, 
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... Clear 

















- Ellipse 











-- Step One Center ої Ellipse 








... Step Two 











... Step Three 











... Step Four Minimum 











-- Step Five Maximum 
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үч 
a two Dimensional Solution 
the Delian Problem. 


to 


(АВ. АС) ї ). АС = 0.000 
(АВ-АС?), ) - AE = 0.000 


(АВ-АСУ, z ). АП = 0.000 


Since the figure only uses proportion, which has been proven any proof of the figure can be left for ап 


exersize. 
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Linear Multiplication and Division, 
Dual Vanishing Point Method 
Unit and Universe of Discourse. 


07/09/00 Alternate Method Quad Roots 


№:=3 АВ:=1 AG -ABNN AD -4AB.AG 
BD :=Ар- AB ВС:-АС-АВ 
DG:-BG- BD DM:=\BD-DG 
АЈ:=Ар АК:=АР BM -4BD?4 DM? 
GM:-|pG^,. pw? АЕ:= СМАЈ 

BM 


.BMAK 














AC: 





ale 


(АВ-АС*) - AF- 0 | (AB-AG) -АС-0 
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08/01/00 Alternate Method Quad Roots 
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08/07/00 Proportion Series Il 
Two unknowns have the same 
proportion as two givens and the sum 


of the unknowns are known. Find the 
two unknowns. 


з ABBC ορ. CDBC 


BO :- — —— Miri — 
AB + CD AB + CD 


BO - 3.75 CO - 1.25 


BO4 CO- BC- 0 
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08/23/00 Trisection In А Square Root Figure 





N:-5 AB :=4 ΑΡΞΑΒΝ 
AC = AB ΑΡ BD :zAD- AB 
BD 


BN Bs KN:-BN С) ΞΡΝ 


АЈ:=4АС+СР AK :=АЈ 


AK? + AN. KN? 








АМ :=АВ+ВМ АР = 





2-AN 
AF :=SP:AN рк ‚АК AF 
AK 
EF :=FK АЕ:=АК- 2(ΕΕ) AR =< 
(8-AB? + 8.AB.BD + ВО?) 
AB (AB + BD) Ағ ТЛ?” T7 λκ-ο 


(2:АВ + BD)? 


BP:-AP-AB DP:=BD-BP М№Р:=ВМ- ВР KS:-NP KS-FK-0 
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The Delian Quest 


x Christmas 2001 


-. 


(ΔΒ2.ΑΕ} ). AC = 0.000 — — 






3 
a 
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(AB-AE?). ). AD = 0.000 
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Foreword 


One can deny a convention and thus deny a concurrence afforded by that convention. For 
example, if one wanted to prove that a house could not be built from a set of plans, 
simply deny the convention of units from which measure is effected. Does this denial 
afford a proof of the non-existence of the ability to construct that house from a certain set 
of plans? 


If one denies a convention, one cannot solve for the Name Of The Beast. If one denies a 
convention, one cannot solve The Delian Problem. Solutions are then only for those who 
have a certain respect for The Law Of Reciprocity-those who aspire to have but one 
measure in their purse, those who seek to perceive by a single eye-those that that seek the 
attainment to a civil human state. 


There have been hard drive failures and viruses that have claimed some work-sometimes 
many months worth. A few plates are still in folders, waiting for attention, they have not 
made it in this text, perhaps they will in a future revision. A sequel, Three Pieces Of 
Paper is underway and is on angle trisection. There is so much I want to do, so much I 
am doing, that revision is inevitable and completions rare. 


The Delian Quest 


“Socrates: And I, Meno, like what I am saying. Some things I have said of which I am not 
altogether confident. But that we shall be better and braver and less helpless if we think that we 
ought to inquire, than we should have been if we indulged in the idle fancy that there was no 
knowing and no use in seeking to know what we do not know;—that is a theme upon which I am 
ready to fight, in word and deed, to the utmost of my power." Meno, by Plato 


Introduction 


The Delian Quest is a novel written primarily in two languages, Geometry and Algebra. 
These two languages are commensurate with the definition of a thing. 


Definition: A thing is any difference what so ever circumscribed by any form what so 
ever. 


Commensurate with difference in the definition is the Geometric Grammar. 
Commensurate with the form in the definition is the Algebraic Grammar. The smattering 
of English is of no great consequence. I take exception to any teaching that does not 
recognize the geometric figure as the Grammar of Geometry. Much of what is called 
geometry is apparently stated by those who have no clue. The Geometric Grammar 
system is a relatiologic and Algebraic Grammar 15 а tautologic-together they make а 
proposition-and together and only together can a thing called knowledge be constructed— 
by definition. 


By way of definition, so called non-Euclidean Geometries which cannot construct the 
figures is not knowledge and those that use Euclidean figures but not standard definitions 
and practices are also not knowledge. Since the Geometric Figure is the Geometric 
Grammar, there is no such thing as a Grammar without Grammar. And by the principle 
of well-defined terms, not knowing how to define a thing, or the inability to be consistent 
in what has been defined, does not constitute literacy. 


The Delian Problem 


From what I remember, the Delian Problem acquired its name from the circumstances of 
the problem’s inception. In order to stop a plague in ancient Greece an oracle at Delos 
suggested-supposedly by direction of a God-that the altar of Apollo be doubled. The 
altar of Apollo was a cube. What it boiled down to was the abstraction of the cube root of 
2-the cube root of twice its current volume. Now if, in geometry, one can precisely 
abstract the square root of 2, it seemed reasonable that, in geometry, one might abstract 
the cube root of 2 as well. What this means is that an act of will may be performed for 
which no Arithmetic name is possible in the case of the square maybe it can be done for 
the cube as well. The conventions of Arithmetic Grammar cannot provide an Arithmetic 
name for the square root of 2. Algebraic grammar overcomes this problem of irrationality 
in Arithmetic Grammar by incorporating operands as part of the Algebraic name. The 
problem in Geometric Grammar was, no one knew how to abstract cube roots. No one 
knew how to assert that act of will. In time, the general response to the Delian Problem 
was that it is an impossible problem to solve. No name could be provided in Arithmetic 
Grammar, and none in the Grammar of Geometry, while in Algebraic grammar, a name 


could be simply had, but no clue as to how to render the fact. 


A Class Idea 


Those things that are grouped in accordance by a common characteristic all have the 
same name by that measure. Some people may recognize this notion as Set Theory, some 
may see it as the founding principle of all Grammars because it is the foundation upon 
which the concept of words are based. A fact of the craft of measurement itself is derived 
from A = A and A — A = 0 which is derived from knowing and not knowing, some may 
realize that it is the Sensor Model of reality. This has a very important application. If 
there is no difference between two things, then there is no knowledge of ‘two-ness’ under 
the class definition-therefore both items are regarded as the same-treated the same, 
respected the same. By definition, it is not possible to act differently in any case or any 
instance toward members of the same set. Action is a reaction from cause, but one has 
stated that all members are the same, no difference or cause can then exist between them— 
under that class definition. The definition of a set provides Universality circumscribing 
all members of that set. 


In regard to the Delian problem one might apply the idea of definition in this manner; 
take the straightedge and compass and abstract a common characteristic that would group 
them into one class (to my knowledge such an application of the foundation of logic has 
never been proposed to solve the Delian Problem). If one finds that common 
characteristic then one can use it as a measure to determine that other tools, which have 
that same characteristic, are included in that class. Perhaps these tools are what is needed 
to solve the Delian Problem. Perhaps the real intention of the problem was to learn to 
think in terms of definition-a founding principle of judgment. 


The tool one would be looking for would have the class characteristic that would define a 
Two Dimensional Geometer's Writing Instrument defined by a common characteristic. 
This is the true custom upon which all language is based, the same notion that determines 
the meaning of any word in any language that one speaks. Logically, reasonably, 
factually, one cannot state that Geometry is to be written in only two tools of a class of 
tools if that class is well defined, for there is no way to distinguish these tools under the 
class concept, the definition of class membership. Providing of course one can abstract 
the class concept that the tools reside in. Aristotle quite rightly determined that a 
definition renders both substance and form—every bit of knowledge is known that way, 
substance and form. Even in our mind, to think of substance we supply a generic form to 
it, and to think of form we assert a generic substance for it-otherwisde we could not 
conceive of either. What is the substance and the form of the Geometric Writing 
Instruments we are familiar with? 


A straight edge provides one with one and only one difference (substance) between two 
points (form). A compass provides us with one and only one difference (substance) 
between two points (form). One may comprehend the straightedge however as providing 
the Unit of discourse, while the compass the Universe. Has anyone ever comprehended 
the ellipse as a figure that is produced as one and only one difference (substance)-a sum— 
between two points (form)? Is it possible that the Gods gave a problem, just like the 
problem of understanding the Name Of The Beast in the Bible, whereby the only 
solution is to think by one measure-class concepts-the very foundation of language 


itself? Perhaps the only possible path to a solution is when men start to reason by 
respecting what, as recorded in the Bible, is a Holy understanding-the Law of 
Reciprocity? A — A. I don't know. I do know that the tool that constructs an ellipse is in 
the same class as the straightedge and compass in regard to the same definition of 
substance and form, and also that the ellipse can solve the Delian Problem. I would 
strongly suspect that the problems given by the Gods all have a common solution which 
involves a growth in men's understanding. I did not suspect such an understanding when 
I started my search. I started this search because either no God gave the Delian Problem 
or ,if given, it would seem reasonable that a God would only ask for the possible and, if it 
were possible, then it was possible for me to find it. 


Proof And Prove 


Proofing and proving are two entirely different concepts. Proofing is the compliance of 
conventions within a grammar. Proving is the verification of existence—which means 
attaining to an experience. 


The proof of a proposition in a tautologic is then relies on a tautology, name - name. 
One might have a name, but no meaning of that name, but still attain to proof. Proof in a 
relatiologic is constructions tendered through a given set of tools used in a prescribed 
manner. One might have a drawing with no meaning, but still it is proofed. 


It is typical even for scholars, whole communities and histories of them, to confuse and 
make a mess out of the two ideas. To prove a thing, one must supply both logic systems, 
the tautological and the relatiological. To proof a thing, one needs only demonstrate 
compliance with the conventions of the grammar. Proving implies proofing, but proofing 
does not imply proofing-Aristotle said very nearly the same thing. 


To prove a thing, is to tender both the experience and the names in compliance with a 
given set of conventions-however, one cannot say that one has attained to 
conventionality by listing those conventions in the Particular, avoiding or not knowing 
the Universal upon which they stand—matter and form must be known and knowable. 


Proposition 


Even the process of group construction (propositional construction) follows the definition 
of proposition itself. One method is particular (the substance), each member is 
enumerated, the other method is universal (the form), each member has the same 
definition. Each method renders a judgment as to inclusion and exclusion of a member 
into a class. As Plato pointed out, only by comprehending all the details of both methods 
can one be said to have understanding. The methods themselves follow propositional 
form in another respect-the particular method is not effected through understanding but 
the method of forms (definition) is-this Plato pointed out too and is why he championed 
that method. Using class definition to define Geometric Writing Instruments is an idea 
that has not been promoted or conceived, and if enacted many mistakes will be made, but 
nevertheless, we may not be altogether certain as to what we are doing, but we can be 
certain that life is in that quest for knowing. Perception determines conception, 
conception determines will. 


Reading 


Since perception determines conception and conception determines will, learning to 
'say' what we 'see' can be improved by practice. One must read the figure and the 
equations together in this work. j.c. 


*For the person who deliberates seems to investigate and analyze in the way described as 
though he were analyzing a geometrical construction" Nicomachean Ethics by Aristotle 
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This was originally type written and hand drawn figures. | ran copies off to send 
out into a non receptive world. | did not blush at my own ignorance. 


THE DELIAN SOLUTION 


| do not view the Delian Problem in the traditional sense, that is as the problem of 
duplicating a cube. | view the problem of duplication as only one application for a 
Geometric process of general cube root abstraction. Truisms and processes are there to 
be discovered, if they are at all possible, it is possible to discover them. The Delian 
Problem is, for the correct Geometric figure, just one application of that figure. But then | 
am not a Geometer. In fact | dropped out of College to work on some items that | think 
are of particular importance, and tracing down the solution of the Delian Problem was 
just an example of some of the researches for that work. | have not even studied much 
of applied Geometry, | have been working on the theoretical aspects of it. Therefor this is 
an amateurs presentation and is not anything resembling a "finished" demonstration. 
The preceding figures are, however, technically correct abstractions. 


While doing my first once over of the Elements, | found the propositions in Book 2 
relating to the equality of complements. It occurred to me that since this was the correct 
method in which to manipulate area, an extension of it could be used to manipulate 
volume. This proved, after much searching, to be true. An extension of the figure can 
be used to abstract cube roots as well. 
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To cube a three dimensional rectilineal figure one has to start with the concepts of 
area manipulation on the two dimensional level. Starting with the rectangle in plate 1, 
one can see step by step, through plate 4, how to manipulate the figure while retaining 
the same area. If you study the Elements you will find a more complete set of abstracts 
to learn from. The method of squaring two sides is an abstract from this method. 




















Plate 1 Plate 2 
































Plate 3 Plate 4 


The question becomes- "Can the figure be extended to work with three sides and 
retain the same volume?" 
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| will take a short side trip. Turn to plate 5. Given a square and any point on the 
diagonal ray off the square, that is, extended outside of that square, divide two sides of 
that square into identical ratios with a ray from the chosen point. Plate 5 demonstrates 
the solution. № you play with the figure long enough you will find that it is a direct 
abstract from the figure that yields square roots. Length AB=CD, BC=DE. This is not a 
trivial matter, for to perform cubic reductions we will have to find a method to divide this 
square into three such segments that have a special relationship. 


A B C 





Radius 

















Plate 5 АВ = CD. BC = DE 
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Let us take a "bar" as in P.6 and put two of its sides back to back as in Р.7. Also 
lay out a 45 degree angle, as that is what our cube will have to end with. In P.8 we lay 
out where the cube is suppose to take place and we place in the two rays that will make 
the respective area manipulations. After several of these figures we will note that the 
two angles are indeed related because it always takes exactly two divisions to cube the 
figure, however, in this configuration | cannot gather any hint of another relationship 
between these two rays, or their angles. 
































P.7 











P.6 












































P.8 P.9 
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ame side of the figure, | not only save paper, | also 


If | place both rays on the s 
-F, and by working with these segments find that the 


see a relationship, A-D, B-E, C 
square root of AC-B. 












































m A 
D 
< Z 
3 E 
T É 
5 v 
P. 10 A-D, B-E, C-F Р. 11 


With a little more playing around, | note also that | can put а "hat" on the figure 
and that rays from the corners of the square under that figure will always converge on 
that semicircle. The immediate implication is that, not only is the square root related to 
the right angle, but the cube root as well. 




















Let us work with the square in 
a right angle for a moment. In P.12 
we find the answer to the question— 
"How do | find the square in a right 
triangle?" 
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Plate 13 


(f x 


Plate 14 


(έν 


Plate 15 


























Plate 16 
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In Plates 13 through 16, we 
find the answer to the 
question—"Given a length 
of line, and another that 
must be one third or less of 
the first, what is the right 
angle which contains this 
segment as one side of a 
square?" The questions 
could be stated more 
technically than this, but—. 
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In P.17 We see that 
"The square in a right 
triangle is equal to the 
square of the remaining 
two segments, and in a 
A = B : H " 
duplicate ratio and 











< A— B> 





P.18 "The three 
triangles on the sides of 
1 3 that square are in a 
triplicate ratio to those 
sides of that square." 











P.19 Shows another 
square that can Бе 
formed using the same 
segments as the square 
in a right triangle. This 
square will be used in 
demonstrating another 
triplicate ratio, and that 
is the Pythagorean 
principle for cube roots. 
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Plate 20 Demonstrates the triple implication of the Pythagorean theorem in the 
cubic expression. |t will also do well to note that the three squares in continued 
proportion on the diagonal of the square under the right angle major have the same 
relationship as the segments on the hypotenuse of that given right angle. 
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There is one more triple proportion to look at. Plate 21. 























All three semicircles intersect the semicircle which we draw our right angle in at 
the same point (A). From the center of the square under our eventual right angle (E) 
until they all intersect on that semicircle (A) they will produce a 90 degree angle divided 
into a 45 in the semicircle that is used for the square root application. | will leave it to 
the inquisitive reader to find the proper method of using this information to find a the 
method to find the intersect of the two rays under this figure. One will note that | have 
written in the progression along the bottom of the plate of the lengths involved. 
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Let us turn now to a simple but very productive diagram, Plate 22. 


C 


How close is the segment AB to the cube root of the circle given as a sphere? Is it 
well within pencil tolerances? 
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What approximate cube root figure is the segment CB a part of? (for abstract see Plate 
12.) 






































Plate 23 
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On Plate 24 the radius for the circle OP is given by MN. 


ОР = MN 























A 
A 
Y 


v 





One of the items that one will find in working with the figure is that it is infinitely 
recursive, by adding a couple of lines in the right place, one has another cubic 
relationship. 


How do we test for accuracy of our cubic results? It will be noted that on the line 


that is the cube root of В2А (if you have missed it, the figure gives both roots, А2В and 
В2А) there is a series of intersects, (three of them). When these intersects form a line 
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parallel to the base of the figure then the result is accurate, this should have been 
abstracted, and used for proof, during one's play with P.7 and P.8. 


A great number of propositions relating to the figure can be generated, of which | 
shall not here produce any. Doubling of the cube came very early in my search, the 
difficult part was in learning how to abstract any root. Now | have much work to do, and 
much learning to do to complete that work and | hope you have fun with the figure. J.C. 
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І was so happy with myself that | found all this out on my own that | sent it out to 
see if anyone would publish it. The returns indicate that it was stillborn, however | 
continue my explorations. Good books on Geometrical constructions are not readily 
available and | am quite ignorant of what has been done in the way of plane Geometry. | 
strike out more or less on my own on the Delian Quest. | take only One Cirlce, One 
Square, and One Line as my travel companions, not to mention Elementary Algebra as a 
consultant. 
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GEOMETRIAE DEDICATA 


Managing Editors: 


K. STRAMBACH 

Mathematischeslnstitut 

Bismarckstr. 1 1/2 

D-8520 Eriangen 

ER. Germany 

Telephone: (0)9131-8525(X) 
or 852502 


F. D. VELDKANW 
NblemakchMm4uw 
Postbus 80.010 

3508 TA Utrecht 

The Netherlands 
Telephone: (0)30-531519 


Utrecht, 15 December 1989 


Dear Mr. Clark, 


From Kluwer academic publishers | received your 
manuscript The Delian Solution which they presumed you wanted to 


submit 


for Geometriae Dedicata. It is not clear to me what these 
considerations on elementary Euclidean geometry are aiming at. 
Geometriae Dedicata is a journal for research in modern geometry and 
related fields. | think it is not the place to publish your manuscript, 
which we cannot accept therefore. | return the three copies under 


separated 
cover. 


Sincerely, 
F.D. Veldkamp 
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PO. Box 6248, Providence, Rhode Island 02940 USA Telephone (401) 272-9500 
Telex 797192, FAX 401-331-3842 


Location: 
201 Charles Street 
Providence, RI 
02904 
December 8, 1989 
Professor Professor John J. Clark 
Dear Professor Clark, 
| recently received your manuscript entitled "The Delian solution" for 
consideration in BULLETIN (NEW SERIES) OF THE AMERICAN MATHEMATICAL 
SOCIETY. Please note that | am forwarding your paper to Professor Roger E.Howe 
(Department of Mathematics, Yale University, New Haven. CT 06520) and that you 
should address all your inquiries to the editor. 


Sincerely yours, 


Christine Vendettuoli 
Publications Department 


Serving the mathematical community for over 100 years 
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American Mathematical Society 


Department of 


Mathematics 

Roger E. Howe Yale University 
Bulletin Box 2155, Yale Station 
Editorial Committee New Haven, CT 06520 


December 14, 1989 
Dear Professor Clark: 


І regret to inform you that we are unable to accept your paper, "The Delian 
solution" for publication in the Bulletin. Our reviewers felt that the results are not 
of sufficient general interest or significance to warrant publication in the Bulletin. 


Yours truly, 

Roger E. Howe 

Editor 

Research Bulletin 
REH/med 
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JOURNAL OF GEOMETRY 


Editor's Office 


Prof. Dr. H.-J. Kroll 
Mathematisches Institut 
Technische Universitiit Munchen 
Arcisstr. 21 


D-8000 Munchen 2 
January 17, 1990 
Dear Professor Clark, 


Thank you very much for your manuscript on "THE DELIAN SOLUTION". 
Date of receipt is January 12, 1990. As soon as we have the referee's report at hand, 
you will receive further information. 


Yours sincerely, 
H. -J. Kroll 


Expert opinion on the article "The Delian Solution" of John J. Clark: 

You can find some interesting statements in the submitted version of this article but 
exact constructions are missing. Mostly it's not clear where some points or lines come 
from. Therefore the proofs also cannot be examined very good. And for the more 
complicated constructions it's very difficult to follow the ideas of the author. Moreover 
the relation between the single statements and the opening problem doesn't come out 
very good. 

All together the article in the given version is not understandable. 


JOURNAL OF GEOMETRY 
Editor's Office 


München, 1 June 1990 
Dear Professor Clark, 
Your paper "The Delian Solution" submitted to the Journal of Geometry is hereby regret 
tably returned by the decision of the reviewers. 
We are very sorry that we could not be of any help to you. 


Sincerely yours, 
H. -J. Kroll 
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(This one is а form letter.) 


| société mathématique defrance 


paris, le 
BULLETIN 


n. réf. a l'attention de 
ν. réf. 


Cher(e) collégue, 
Le Comité de Rédacton du Bulletin de la Société Mathématique de 
France n'a pas pu accepter votre article intitulé 


the Қобсад Seer 


Malgré l'intérét de votre travail, celui-ci ne correspond pas à 
l'esprit de notre Revue destinée à un large public de mathématiciens et 
non à des lecteurs trop spécialisés. 


Nous vous prions d'agréer, cher(e) collégue, l'expression de 
nos sentiments les meilleurs. 


P. SCHAPIRA 
Directeur de la Publication 


P.J. : Manuscrit 
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жетті A Triplicate Ratio 06/20/92 


"P i Given some point O place CE on BF 
m such that O is the point of similarity. 


М :=1.52 N 5 :=.89 N 3 :7.66 
ΡΕ ΞΝ MO TN, CE ΞΝα 


FM :=42BF? АВ := BEMO 








АЕ :=AB+BF АР :=/АВ:АЕ AQ 
DQ |Ар'- АО? QR:=DQ QP :=ро 


AP:-QP- AQ АВ:=ОВ+АО АС:=АР 














AE:-AR AO:=AF BC :=AC- АВ 


EF :ΞΑΕ- АЕ EK:=EF ВН := ЕК 


The last ratiocan be tediously proved by reducing each term to 
the givens. 


Edit 062800 
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08/12/92 Rusty Cube of a Sphere 


Given AB, how close is BJ to the cube root of 
AB taken as a sphere? 


1 
3 


N:=9 CUBE ROOT:- | San? 
\ 
ΑΒ ЗМ BD :=АВ BG ЗАВ 


2 
DJ ЗАВ СС := Ша ВС:-СС 


CD :- BD- CG DG --4 cp? CG? 


GJ = DJ? - DG? АС :=АВ + ВС 
AG := AC? СОЗ АЈ:=АС + С] 














АЕ:= АСАЈ pj 59M BE :- АЕ АВ BJ := ЕР + BE? 
AG AG 
CUBE ROOT _ 0.99906 
BJ 


081292.MCD Page 1 


Тһе Delian Quest 







(AB?- AE), 3 )- = 0.00€ 


(AB-AE?) 3 )- D= 0. 






































01/08/93 Pythagoras Revisited 


Given AB, BC, AC, what is CD, 
AD, BD and CJ? 








G 
H $1:=2 $2:=3 δα :=4 

АВ 251  BC:$5 АС:=53 
AG? BH? 

АС:=АС ВН:=ВС  АЕ:=^” ρε 
АВ АВ 

- _EF E 
A JE D F B EF :- AB - (AE + ВЕ) DE =— DF :- DE 


2 2 2 2 2 2 
ὃν +S; -S 5, +S, -S 
AD‘=AE+DE ΑΡ: 2 1 2? BD:=BF+DF BD: 2 1 3. 





сроАС-Ар CD Е 
51 


α 
ы ΑΙ 2 10 ΞΑΡ-Α] CJ = JD? + cp? 
_1 2 2 2 
сі. |253 6475254 


2 
+ 2.cy 








(AC! + BC?) - -0 








А JE D F В 


The sum of the squares on any two sides of any triangle is equal to the sum 


of half the square on the remaining side plus twice the square on the medial 
bisector (CJ). 
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06/03/93.MCD Exploring The Curve CJ 


Given AG and GF - AG/3 and any 
AC, is BD the square root of AB x 
DG? 


М:-2 N5:-4 
АС ЗМ АС AG ск АС AE AG 
Ν2 3 2 


EG:-AE  AF:-AG- GF FM :=^/АЕ-СЕ 


GM = σε FM? GN:=GM_ EN:=GN?- EG? 


NH:-GM NS:-GM РМ:=АЕ PS:-NS- PN 











ST:-2:GM SQ:=AC+PS  QT:-ST- SQ 














QH -А|80-0Т СО ΞΕΝ CH:-QH- CQ 


2 
АН :=^|АС?+ CH! CG:=AG-AC бН:=/С6?+ CH? АЈ:=АН AB = 


2 
GL = GH DG E BD :=AG-(AB+DG) ΓΑΒ DG- Вр = 0 


2 
Й Їм һ12М,-12 
N ΝΑ 2 2 кезеп 


з 3 N5 
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06/07/93 For All Triangles Find BD 


Given AB, BC, AC, CD, AD, find BD 


To simplify use line names found in 010893 


S 1 іш 5.55 52 ‘= 4.61 53 = 1.5 


S5 = 4.5 56 іш 5.48 








АВ = 55 ВС = S6 AC = 51 CD = S3 AD = 52 


2 


2 2 2 2 2 
св: СӘ + AC - AD cp iz BC Ας’ - AB 


2-АС 2-АС 


CD? — СЕ? BF := ВС? — СЕ? СЕ:- ΡΕ 
BG := ВЕ- GF DG := EF BD -- (ре? + ВС? BD = 3.983 


OR 


BG, = ВЕ+ СЕ РС, := EF BD, := „|062 + ВС 2 ВЮ) = 5.757 


EF = СЕ - CE 


DE 
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06/09/93 Rectangular Roots 


= Е Given AD and DE divide AD into the 
rectangular roots of DE. 


М:=5 N5:-2 
AD 


AD:-N ΡΕΙΞΝ2 СЕ:=рЕ BF:-— 
Α Β C D 2 


АВ :=ВЕ BC -4BE/- CF АС:=АВ+ВС ΟΡ:ΞΑΡ-ΑΟ  4CDAC- DE- 0 
АС=1м№+1. Ш 3.N Cp :- iw. 1. ЕС 1 ΕΝ; 
2 2 2 2 
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06/21/93 Pyramid of Ratios | 


Divide AB by М then divide CD by М, 
— what are BF/EF and AC/AF? 


Nq := 3 Nə := 5 ё :=1.№3, 


АВ:=1 Ар = 2® АБ: 
М1 


| 2 
DL := AL- Ар АС = 28 
2 


CL := AL Ср := DL? + CL? 


АВ АВ 
2 











CD à DL DE, сі. пк, 
DE, = —— DK,:- AK, {= AD + DK, BK, = AB - AK, EK, = —_° 
Ν2 CD DL 
ΑΙ ОҚ, AC DK, 
BE, : σου ВН, = BK, + HK, EH, =—— ὃ 
AF, : EF, :- BF, - BE, 
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06/27/93 Describe А Circle About а Triangle 


Given the difference between three non-collinear points, find the 
radius of the circle that circumscribes them 











A:=(AB + ACA BC). (AB + BC> AC) (BC + ACA AB) NOT(X) :- X20 0:-0.2 
BK = AE:-AC ВЕ:=ВС 
ΑΕ; ВЕ? 
АС := BJ: ——  GJ:- AB- (AG + BJ) 
AB AB 
HJ x BH:=BJ+HJ CH -4BC/- ВН? 
BN eee BM з ВОВК ΜΝ :- BM - BN 
2 BH 
рм.=ВН ММ gy c [BN? + DN? 
CH 
radius :=if(A, Вр, 0) imaginary radius:-if( NOT(A), ВО, 0) 
radius - 3.375 AB AC BC 
imaginary radius = 0 ο... ы Ба Эл 
ВС АВ АС 
А-1 
AB=3 AC=4 BC=6 


The name of the Radius as a proportion of the given names 


51 852 5 
15 25 35 
S4 +52 +83 · -S, +52 +S -fs -S> +53 :|51 +S, -S 
15 25 35 15 25 35 15 25 35 1; 25 35 


кІ-|3.375 3.375 3.375] 


К; = 
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07/15/93 Pyramid of Ratios ΙΙ 


AB is divided by N1 and AC and BD is divided by N2, what are 
EG/FG and CD/DF? 











C Мі =3 Nə :=5 0:71 Nə 
2 
АВ-і Ap: AB Ac: |АВ-вр:-АВ-Ар 
G NI 2 
F DE, ID AG, за АЕ, :: AD+ DE, 
Ν2 Ν2 
KH DJ L E B (AG, 
AH, := : СН, :=АН, EH,:-AE,- AH, 
τν 2 2 ‚_ AB Б 
EG, := (EH; ) + (СН; ALT DL:-AL- AD 
2 DL-GH НК. ΡΕ СН, ΡΕ 
cL:- [АС HK, з Š EK, «ΕΗ. ΗΚ, 0], = LABES. FJ, = 99 
2 CL EK, EK, 
ЕС, ОЕ 
ας 2 2 = Š Š - = 2 2 
s = (DJs) + (EJ; ΕΕ. 2a 6 FG, -EG,- EF, ΟΡ А СІ: + DL 
δ 
Ман (N4-2) Р 
Ν2- ὃ 
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07/25/93 Pyramid of Ratios Ш 


Dividing DC by an number provides wht in terms of BE/BF and AF/CF? 


-BD 


BD ΞΑΡ CD: 








a © 
"ux Е 
= 
а. P 
= 
E m qa 
а) шо о” 
" = =. 
© І 
= a 
64 £a σι 
<| <| = 
ο] | = 
|= B 
о Т n 
Ш EN о? 
© = = 
ш < № 
а E. 
a| = | 
e ë 
al^ А = gr | 03 
а) = а 
Т п n 
4% uU 
Q = e 
Е Е = 
m 
© 
а 
ш 





CD - DG; 


CG; : 


DE + EG 


DG: 
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11/06/93 Gruntwork І on the Delian Solution 





Does (AB? x AH)!? = AC and 
(AB x AH2)!2 = AE? 


М:-4 ВН :=1 


pr := ВН Вр xS DH := ВН – BD 


DK :=4BD -DH BJ:-DK ВО:=ВН 


JO:=BJ+BO JK:=BD CD == 











KL-DK 
LP 








KL:-DH LP:-JO DE:- 











BC:-BD-CD CE:=CD+DE ММ:=ВС 


GH:=MN CH:-BH-BC HN:-42.CHó GM:-HN ЕН -CH- СЕ ЕС:-ЕН- GH 


2 
=МЕН HO :-42.BH? OQ:-HQ- HO ОК := 99 АВ ΞΟΚ АС:=АВ+ВС 


НО: 


Ὁ | = 
w| = 


AE:=AB+BD+DE АН:=АВ+ВН (АВАН) -AC-0 (ABAR?) - AE- 0 
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11/09/93 Solve For Cube Root Placement 


With straight edge and compass only, solve the given problem. 

BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH and 
the cube root of AH squared by AB. Find AB and place the roots. 














" Q N:2 BHi=N-1 
2 d 
Я вс:=- ВН ck. NS м3 
2 
ο 
L BL:=CF GP:-BG ВК = В 
Μ 2 
K 
J BD:-BK NP:=BD GN:-GP- NP 
H а Е E DC BA 3 cas 
ΕΝ:ΞΒΙ, GE -4GN?- EN 
Ou——— ©) 
E A CE:-BD ВС :=BG- (ΟΕ: CE) 
СН:-ВС EF:=BD 
FH:=GH+GE-EF FQ:-FH FO:=BL ОО:-ЕО-ЕО MO:=CF AOT 


АС ΞΑΕ- СЕ AH:=AF+FH АВ :=АН- BH 


1 1 


(АВАН) - AC- 0 (АВ:АН2) — AF- 0 BH. 


AB 

The square inside a right triangle on the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken to the 
point of similarity form a cube root relationship. 


2 
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11/10/93 Gruntwork Il on the Delian Solution 


Given any acute angle in the isosceles, divide the base leg as shown. 
Do the resultant segments show any particular relationship to one 
another? 











М := 4.846 АЕ := 1 
са АЕ 
ЯУ DE:- C— Ар = АЕ-ПЕАН:- АЕ 
/ . Ὁ N 
/ F ς 
/ F4 EN АС̧ = Ар АС:= AD'AD Б ΑΟ 
| АТЫ” АЕ 
/ EY AB vz AC'AC 
| | b AD 
E D C B А 1 1 
( 2 \3 ( 2\3 
(АВ-АЕ)/ -АС-0 \АВ.АЕ”)` -AD- 0 
AE. AD _ 1588 AC - 126 
AB AB 
Albebraic Names: 
1 (М-1) (N- 1)? 
DE:=— АР :-1- АС := AB := 
N № N 
z 1 
παρ, N- 1)2 жел МЛ 
Over] Nep... (еш. ылы 
м К? м \ Ν/ 
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11/11/93 Тһе Archamedian Paper Trisector 


If one accepts the facts of the original figure, one only need prove that 


BK - AB. 
If one does not accept the facts, examination of the construction 


should make it apparent. Does FK - BK - AB? 


























ο 
N:= 4 АЈ:=1 АЕ = 57 EJ := АЕ ЕМ = AEEM = АЕ AC з АЈ 
Ν 
CJ: AJ- АС CN := JAC-CJ. JN := Ον) + СР JL = = GL := m GJ = З 
EG :- EJ - GJ EL = JEG? + 612 ЕН = ЕСЕМ нм SEEM ди, AE + ЕН 
EL EL 
сон AHON CE:=AE-ACEO:=C0+CE EK; “АЁ рк.- CE'AE рк CN EK 
ΗΜ ἘΝ 
AD := AE - DE КМ:- ΕΝ - EKBK := КМ BD := вк? - DK? AB:-AD- BD 
AB - BK = 0 AB = 0.25 If PK is parallel to AJ, then.... 














АМ :=2.ЕГ АР:- АВ PQs PQ - DK = 0 
N 
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11/12/93 Το Square А Circle ОН The Base Of A Right 
Triangle. 


Sometime in 1992, | remembered 
reading that some guy spent 
some time in prison and learned 
the process for squaring a 
circle off the base of a right 
triangle but then history lost it 
again, so | set out to find it and 
did. It took a couple hours 501 
wonder what he did with the rest 
of his time? 











S Ро. Using the approximation,x = 
sa yz 22/7, square the circle off the 
base of a right triangle. 


BF 3 


ВЕ:=1 ВЕ:=2— ЕЕ:=ВЕ EHBE Вр:-2-ВЕ AB -BD 
4 
АЕ:=АВ+ВЕ АЕ:=АВ+ВЕ ЕК.-ЕНАЁ ср:-ЕК ВС:-ВЕ-СЕ 
АЕ 
2 
CG:-4BC.CF — FG -4 CF! + Сб? πι Ле. 


BE? 


Т = 3.14159265359 
т A = 3.142857142857 


E 0.999597662505843 
ТА 
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11/18/93 Exploring Cube Roots Plate А 


Using the parallel FO to project to the point of similarity for the 
square root, point L is used for the cube root. 















































Ὁ------- ο y о М:-2 
о а Τὰ L ς κ 
Ν MVN BJ:=1 ΒΗ BJ нг =вн gar BH 
/ VIN 2 N 
| ἽΝ FH := BH - BF HR := ВЈ FR :- ДЕН? НЕ? 
|J A 2 
| rp = FH = HREP ір, HL? _ PR? 
\ FR FH 
Ἂς FL = LP - Poppo ЁНЁР рі, НЕНІ. 
Е ЕК FR 
N go: BH FM: DL МО = БОЕМ 
/ LM := DF AF := EMO дв c= AF - ВЕ 
й | ο 
/6 о 
| b BQ:-BJ BK:-DL Вр := BF- DF 
" " _KLBQ qe _ - 
КО :- ВО + ΒΚ KL := BD BC := HJ := BH DJ := HJ + FH + DF LN :- DJ 
K 
» Ба _ _LNJS С » 
Ј5:= ВЈ JN:- DL NS JS. JN ας BG = BJ- GJ — AC = AB € BC 
N 
1 1 
1 ‚з 
(АВАР) — AG = 0 


/ \3 
АС: АВ + ВС АЈ:= АВ + ВЈ АВ-А) - AC- 0 
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11/18/93 Exploring Cube Roots Plate А 


Using the parallel FO to project to the point of similarity for the 
square root, point L is used for the cube root. 


С Ὁ y о М:-2 
D L : 
-BJ нү = вн ве := BH 
Ν 





BH = 


1 2 
ἽΝ ЕН := BH - BF HR := ВЈ FR := ЕН) + HR 
A 2 
_ FH QHREPO τρ. [7 m 


FP := 15 : 

FR FH 

FL: LP- Fp pp; FH FEL. οι = БЕЗІ 
FR FR 


MO := FO - FM 




















N FO:- BH ΕΜ.Ξ DL 
LM := DF AF := EM FO дв, - АЕ BF 
ο 











BQ:-BJ BK:-DL BD:-BF-DF 








a| 
JS - BJ 








= КВО DJ := BJ- BD LN:=DJ 





КО := BQ + BK KL := BD BC: 
K 
єз = СВ BG := BJ- GJ АС: АВ + ВС AG:= АВ + ВС 
1 


JN:- DL NS := JS + JN 
1 

2 $5 

(АВАР) — AG- 0 


AJ := АВ BJ й 2а 
(АВАТ) - AC = 0 
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11/18/93 Exploring Cube Roots Plate В 


If AL z 1/2 of CG, then the circle LM passes through the square 


root of AB x AK, being point E. 





























AF :=AB+BF ІМ-АЕ Е. := АЕ 


AE, ЗЧЕІ2- Av? 





№:=12 ВК :=1 
вн = РЕ вр = 99 DK :-BK- BD 


DN ΞΑΒΡ ΡΚ ВО:-ВК KS:-BK НК :=ВК 


. BDBQ οκ. DKKS 


BC BG :=BK - GK 
BQ +DN KS+DN 

DH:-BH- BD FH: DHHR вр:- вн Ен 
HR + DN 


CF:-BF- ВС AL:-CF DF:=BF- BD 


NO:-DF FP:-BH PO:-FP- DN 





Ap.NODN  ,B:-AD-BD AB- 1.523 
PO 
AK :=AD+ DK 


АЕ) =/AB-AK ΔΛΕΙ-ΛΕ2Ξ0 
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11/18/93 Exploring Cube Roots Plate С 


The circle AO passes through point M. 





N := 2 


АВ := 1 АК = AB:N BK := AK - AB 


1 1 


/ 2 \3 / 253 
АС := (ABAK) АС:= |AB.AK?) 


























CG :- AG- АС ск S вн :- ВК 
2 2 
АН - AB + BH. HP :- BH AP := АН + HP? 
Αο:- АР pg; НР Apc AC CF AD = АН 
2 2 2 
Β΄ Q DF := AF - AD FM := CF MO З AO 


Mo? - | DF? + (DO + ЕМ)?] = о 
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АС := AB ΑΕ CE:=AE- AC CG =] AC-CE 











11/22/93 Cube by Iteration 


When Ғ and Р are the same point оп 
C, then a sixth root series has been 
constructed. Use iteration to place b 


on F4. 


АВ :=1 





АС 
АЕ; 
Ар AE- AG 
a Ta Ар» |, AE- AF; 
DE, (AE- AG): AG DE, 
T1 
[АЕ Е 
DH, |:- А(АЕ- AG)-AG-AC рН В pe 
AG atl ОН, АС 
СЕ 5 
0 СЕ; 
T1 AD 
AE A(AE- AG)-AG-AC ? AF : 
АС? + МАЕ - Аб) АС АС 5+1 : ; 
AG ΑΟ (CF;) 








1 
6 
- AD, = 0 


(АВ?-АЕ“) 











(AB-AE?) 


112293.MCD 


wile 











- AD, - 0 





A=166 
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11/24/93 POR Series IV 


Generalize the work of 07/25/93 for dividing the 
base AE with K constant. 


H N4:73 N5:-5 ΑΕ Ξ1 


а:21.М 1-1 В 21.М.-1 








AB = 2“ AD = DK :=AD DE:=AD 
BD :=Ар- АВ BK :=/BD?+ DK? вс:-ЕК gc = BD BG 
Ν2 BK 


ca TTE АС:=АВ+ВС  CE:-AE- AC pr =~ EG :-4 CE! + Сб? 











EF :- DE? + DF” AH DEAE EH DEAE СН := EH - EG FH := EH - EF 
EF EF 








pj.DEFH qp .DEFH ρε ΕΙ JK:=-DK-DJ HK Hy. JK? 


EF EF 
2u = 0.265 Ny = 0.265 SeriesAH Qo 
ΝΕΟΙ ЕЛЕСІ) 


0.265 0.707 1.591 4.243 
SeriesAH - 
0.53 1.414 3.182 8.485 
2ΝΙΝ2-2Ν2-ΝΙ 2 
EH τες Муз НО o O 
GH ΕΙΝ 1-(22:N 4N4-2NG4- N4- 2N ,42 
(N2- D42:N 4N5- 2N 5€ аа Ай ен 
2М,М,-2М,0-М149-2-) 
SeriesEH, β М ΙΝ РО А БА 2 s 
і 2 
Ν2- М.2муМаа-254 ΕΝ 1 В -2-М 1-08 + 2 8) 
. 2.85 3 3.643 6 
SeriesEH - 
165 2 2.786 5.25 
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12/04/93 Exponential Series M^(1/2^N) 


Given some number, construct a two prime 
exponential series from it, such as a Quad Root 
Series, using the common segment, common 











N endpoint and cord method. 
М:= 8 
Μ АЕ:=М АВ :=1 BF :- AF- AB 
BM ΞΑΙΑΒΒΕ AM -4AB? 4 ВМ? 
AN:-AF AD:-AM DF :- AF - AD 
F Е D CB A 
DJ:=VAD-DF — AJ 4 AD? - DJ? 
АК:=АЕ АЕ:=АЈ AH:=AD АС-АУАН 
AJ 
ы E Е 
4 4 4 
(АВЗ-АЕ!) - AC- 0 (AB-AF" -AD-0  (ABLAF*) -АЕ-0 
1 2 3 
M' -AC- 0 M' - AD- 0 M- AE- 0 
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12/06/93 Alternate Method: Square Root 
Common Segment Common Endpoint 








N :26 АВ :=1 AE:=AB-N 
Е 
ВЕ:-АЕ-АВ Вр == 
C B A DF:-BD АР :=Вр + АВ 


АЕ «Ар _ DF) АС:=АЕ 
AAB-AE- AC - 0 
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12/06/9938 Gruntwork IV on the Delian Solution 


Are A,P and Q collinear? Are A, K and N collinear? 














N:= 5 АС := 1 AJ = AC-N 

Q | | 
X [1] (1) 
"d " \ \3/ / Ж \3/ 

Ὁ, АЕ := (AC?-AJ) AG := (АСАУ) 
{ CG:- AG- АС С]:= А] - AC 
| / AF. |^ GJ:=CJ-CG GN:-4CGGJ 
J HGF E DCB A CJ 


AB := AE CE := АЕ- AC єн = = 
2 


BK? + BH? - НК? 
2.BH 


AD := АВ + ВО рЕ:= АЕ- Ар ркК:= Ар DE GQ:= NAG-GJ CP := АС “СЕ 


ВК = АВ HK:-CH HJ:- СН AH := AJ- HJ BH:- АН – АВ BD := 


AG AD AG AC 
GN DK GQ CP 
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12/11/95 


The structure іп red appears to be а 
constant. 





М:-6 АВ :=1 АТ, СЗАВ ХХ 





wile 


BL := АТ. AB BK == AE :=(AB-AL) 





чо | на 





AJ:=(AB-AL2) ВЕ:=АЕ-АВ BJ :=AJ- АВ 


_ JLEJ 


JL‘=BL-BJ ЕЈ:=АЈ- АЕ FJ: 
JL+ BE 














FL:-JL4FJ  BF:-BL- FL — FP:-4BF-FL 





. FK KR 


——— —— АК -BK-AB AI:-AK- ІК 
KR+ ЕР 


KR:-BK KL «ВК ЕК =FL- КІ, ІК: 


Ар-А КТ:-БІ, pus ΞΕ АҒ:-ВЕ-АВ АН -AF-FH НІ:-АІ-АН 
2 KT + FP 


KN’ + DK’ - DN? 


HO :=4 AH -HI DN:-AD KN:=BK DK:=AK-AD СК = JDK 


KR HO , AF AC 


AC:-AK- CK СІ-АІ-АС CN = AC-CI — 
HI FP CN 
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12/12/93 The Square Root 


Square root by common segment 
common midpoint. Given AFand BE is 
GH their root? 





N:-5 ΡΕ :=1 AF ΞΡΕΝ 
ΑΡ , AF BD ж ВЕ AB :- AD- BD 
2 2 
AE 


АЕ:=ВЕ+АВ АС 5 CG ЗАС 


CD :=Ар- AC GH -24|cG?- ср? 
GH- /AF-BE = 0 
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12/12/93 Generalize Тһе Previous Square Root Figure 








N 4-1 N5:-3 Ns := 2 


АЕ := Му рЕ:= — AD:=AF-DF 


_ DF AE 


DE:- — AE:=AD+DE АВ--- 
N3 2 


BD := AD - АВ BH - AB 


GH = 24 (BH)? _ (вр)? 


Ν JN -1 
GH-2.1* ? 20 
Ν2 ΝΑ 
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The Delian Quest 
„ 1994 







(AB?-AE) 3 )- = 0.000 


(АВ.АЕ2 3 )- 250. 






































04/06/94 Inscribing А Circle In А Given Triangle 


Given three sides of a triangle, what is the length 
of the inscribed radius? 

















АВ:-3 ВС:-4 АС:-5 
C 
2 2 2 
AK:=AC BD -BC Ap; AC АВ -BC 
2.AB 
L ЕК :ΞΑΚ- AF CF = AC- АЕ? 
CK :=4FK?+ CF? АМ -CEAK 
A DEFGH К B CK 
ΑΗ:- ΑΝ HN EEAN рр.-АВ_ AF 
CK CK 
DF:=BD-BF CD:=/CF?+DF2 ВМ = СВО ве .-СЕВМ сү. HN AB 
CD CD AH 4- BE 
GL-1 
AB BC AC 
S,:-|BC S,:=|AC 53 :=| АВ $:=0. 2 
АС АВ ВС 


Ls, +52 $83 [S1 -S32 +53: 1/51 +5. - $3 1 

Radius, dA Š в ΕΝ Ἢ ΝΞ а Radius = | 1 
2.151 +85 +S 

| 272-593. 1 
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04/21/94 The Cradle 


Are А,М,М colinear? 


z 
1 
σι 


AB :=1 АТ, ΞΑΡΝ 


wile 


1 
3 


АЕ :=AB-AL АС i (ABA AL) 


BL:-AL- AB BP:-BL LR:-BL FL:-AL- AF 


AJ :- (AB-AL2) 





BC:-AC-AB В/Г-А)-АВ JL :- BL - BJ 


ВЕ:=АЕ-АВ ЕК) -А)- АЕ СЕ-АЕ-АС 






































- BEFJ сұ-ВРЕСб ср. BOCCE 
ВЕЛ, BF BC+FL 
pM;-BPCD Ар=АС+Ср AG :=AF+FG 
BC 
Q Ρ 
4 b AG AD 
GN DM 
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04/26/94 Tangents and Similarity Points 


What is the Algebraic names of the 
similarity points O and P in relation to 
the radius of each circle and the 
difference between their centers? 








I will work with point O first. 


Given R, = large radius 
Rs = small radius 
D = difference between origins. 


Ry 4 Кс :=1 р :=8 








АС :=К р, BD τες AB «р 





ΡΕ := AB АЕ :=Вр СЕ :=АС- AE 


-DEAC 
CE 


AO: AO = 10.667 





EOR, "External similarity point Origin to center of Radius Large" 


DRI 


оо 





EOR, :=if Ry Ες R c^ Кү, 0, ЕОКт = 10.667 














ЕІ-Ес 
What is the length of line (OG) tangent to both circles? 


AG ЗАС GO :-4A0?- AG? GO - 9.888 


And what is the formula? 
EOT,, " External similarity point Origin to Tangent (Large Radius)" 





Κι -Rgt+D)(-Ry+Rg+D) 


EOT,g <Ет- 
LR КІ, RL-Rg 
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What is the length of the line tangent 
to the least circle (HO)? 


BH:-BD ВО :=АО- AB ВО = 2.667 


HO = (ВО? - BH? 


HO - 2.472 











And what is the formula? 


EOT,, " External similarity point Origin to 
Tangent (Small Radius)" 





-(Ry-Rg+D)(Ryp-Rg-D) 


EOT op := В с. 
SR Rs ку-ку 


EOT ср = 2.472 


Lastly what is the length of line from tangent to tangent of these circles? 


GH - 7.416 


And what is the formula? 
ETT "Tangent to Tangent" 











ETT = || (В L- Rg+D) (Rg.- Rg- D) 


ETT - 7.416 









I will now turn my attention to the point P, the 
internal similarity point. 
_ ABAC 


sea sid AP = 6.4 
AC+BD 


IOR, "Internal similarity point to center of Radius Large" 
R 


IORj;D. —L . — IOR[-64 
ΚΙ Ες 
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ВР :=АВ – AP ВР = 1.6 


IOR, "Internal similarity point to center of Radius 
Small" J 





IOR s - 1.6 


AJ=AC BK:=BD ІР-ААР?-АР JP = 4.996 








-(Ry+Rg-D)(Ry+RgtD) 


(Ry Rs) 


IOT үр = 4996  KP:-ABP^- BK? KP = 1.249 











D RE -(Ry+Rg-D)(Ry+RgtD) 
ΚΙ Ες 





ТОТ op = 1.249 ЈК :=ЈР+КР JK - 6.245 


ITT "Internal similarity point Tangent to Tangent" 





ITT:=,/- (Ry +Rg-D)-(Rp+Rg+D) ITT = 6.245 
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04/27/94 The Chordal or Power Line of two Circles 


The solution for finding the chordal as 
outlined in 700 Great Problems of Elementary 
Mathematics Their History and Solutiorby 
Heinrich Dorrie did not lend itself to this 
kind of process, so | took a couple of 
minuets (Bach) and developed my own 
method. 

One of the attributes of the powerline is 
that a circle drawn with a center on the 
powerline which cuts one 
perpendicularly will cut the other as 
such. 

Given two circles find their chordal or 
power line given just their radius and 
difference between their centers. 








2 
АВ :=1.323 AD:-.771 BC :-.448 АЕ AD BF:-—— GH:=AB- (AE+ BF) 
AB AB 


СН = = 
ке АГ-АЕ-СІ ВІ:=ВЕ+ СІ р:=АВ Ку: =Ар К j :- BC 


If these equations look familiar, see 
01/08/93 The perpendicular of a 
Triangle would be on the powerline. 


11:=1112 ΑΙ ΙΞΛΙΑΙΦΗ АК :=Ар 
JK :=ЛАЛ- AK? Р:-1) 




















4 2 «2 2 2 4 2 2 4 2 г? 
2.D 
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04/28/94 Power Point 


Given three circles find their power point and if it is at all possible, cut all three 
perpendicularly. Demonstrate the Algebraic name for the power point and the 
length of the resultant tangent. 


AB :=.438  CD:-.354 ΕΕ :=.471 





АС :=1.667 АЕ :=1.559 CE :=1.357 


ΚΙ:ΞΑΒ в, -Ср R з :-ЕЕ 


Пі. АС 0. :=АЕ рз :=СЕ 





2 2 2 
кү +D] -R 
лАс--і 1 2 
201 





2 2 2 
R,+D,-R 
дно ο o. oM 
282 


D44D4-D4' 
ΑΜ. 2 1 3 EM '=4 AFE- АМ? AK:= АҒАН cK =AK-AG GJ «Ам'єк 
201 АМ ЕМ 


2 2 2 2 2 2 2 2 2 2 
Ip ^n ,- nj Ry «n RD R ре 2D R. 
2 2 2 2 4 2 2 2 2 
IR Di Da Ry Di tia Dj +D Ry 








AJ JAG +672 АМ:-АВ ҮМ:-ААР-АМ 


JN = 0.786 
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- 5 3R D +R D3 {ΚΡ 2 +D 03р 1) τ 
+[R ος κ) D] D +R} D7 +R; R? D 1) е 
+102026 32-ру6326 2-0 R3} D3 - D Ез К 2) Ы 
ΕΙΡ ΕΙ D3 +R3 D3 Ry κι Ry Dy +D,'R 3) Й 
Εκ Ро DR Dj -D R} R3 -D3 R 3) Қ 
A +D R R3 +D R3“ к 
(D2-D3+D1)(D2+D3+D1)(D1-D2+D3)({-D2-D3+D 1) 
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04/30/94 Division Ν΄ 


Мі:-5 N5:-2 


АВ-М) ВСЕМ) | AC:AAB'e BC? 
cp :=BCAC вр Ld cp? BC? 


AB 
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05/01/94 Two Circles And А Parallel 


Given the radius of two tangent circles 
find the radius of the third that is 
tangent to the two circles and tangent 
to the parallel opposite AP which is 
tangent to the larger circle. 


К1:-3 R5:-2 
РЕ :=К ү ВС CR? CN:- BC 


EQ:-DE CD:=BC CE:=CD+DE 





ЕЅ :=СМ М5-СЕ SQ:=EQ- ES 




















АЕ:= МЕО — jAD:-AE- DE EP:=DE 
50 
AP-JAE'-EP Ро := НЕП 
АР 
ΡΙ,-ΡΟΡΕ  ,c.Ap-cp АМ=АРАС  49:-AEAD уо:-аАо-АМ 
CD AE AP 
мк STE RO DOE рв :=ро- RO LR'=DR+DL  ML:-4|MR?. LR 





DK = CK :=DK- CD CH TER CM =вс мн -4cM?- сн? 


CM:GL Тһе Algebraic name for GJ suggests а 


MG:-2.:MH GL:-ML- MG GJ:- . | 
simpler method of construction. 





Еҙ:---  GJ-R4-0 
DE 


ET:-4.BC EV:-DE EU:-—— 
ET 


VW:-EU ХУ:=ЕО EV:=DE СХ:=ВС 





EW :=EV+ VW СҮ:=СХ+ХҮ 





GJ,):=EU GJ- GJ5-0 





050194.MCD Page 1 


05/04/94 Two Circles And А Tangent 


Given two circles, the difference 
between them and a point on one 
expressed as a ratio of the 
diameter, find the circle tangent to 
both at that point. 


FK: Ку BC:- R5. CH:- D FL:=2-FK 














2 2 2 
DR R ID κ 
№ Го bc -Ξ 
Ку R) 2D 
(R,-R>+D):(-R,+R5+D) 
jy Ee 
Ку R) 
το -  GL'=FL-FG GM = JrG.GLAJ:- 4940 др.-Ак-ЕК FJ = AJ - AF 
N AK 
JL: FL- FJ JQ = ΕΙ, GJ FI-FG QM '=4(JQ+GM) +G} cu: 6 9M 
JQ + GM 
нм -.9M GM рр = EK - FK EH :- EF + FG + СННО := ЕМЕН Mo = HO- HM 
JQ + GM 


KM = ЕК MN :- C — ` - 
QM 2N Κ24Ρ- ΚΙ -4р 


Ξ0 
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05/06/94 A Ratio In Trisection 


What is AJ to CG? 


А v 
i З М := 2.423 ЕН := 1 СЕ := ЕН 





20 2 
2 cg coe 


à p Я d CE 
мым М 
fence DG := (CG? - cp? EH := 2-EGBH = 


3 
BC := сн? _BH? Ας :-2.BC АЕ:= АС+СЕ АЈ:= ΑΒ з.сс_ ο _ду-0 
СЕ? 
AJ 


3.CG - 4.06 _ AJ = 0 
м 









































AJ - XY = 0.000 inches | | 
ж” 4 
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05/07/94 А Trisection Ratio 


In trisection, what is the ratio of FG/EK? 


N :=2 


АЕ:=1 EH: AÉ ΗΚΛΕΝ АК:=АЕ+ЕН+НК 
2 


EJ.AK 


ЕГ-АЕ ЕК:-ЕН+НК ΑΡ.- CD := AE 


АС ΞΑΡ- CD вс -5- СЕ:=АЕ ВЕ 14 СЕ? BC? 
вр:-Ср--ВС DE:-4JBD.BE? ΒΕ -BD'AD 


DE 

















EG :zAE DG :=DE+ ЕС ЕС := рс – DF 


Algebraic Names, 


(N+ 1) (2'Ν- 1) 


ЕС-|1- 


" 
e 
= 
я 

І 

| 

І 
2 

T 
e 


(2N-c-1)4(NcT1)(2N-c1) 








ЕС _ MEET 1)(2:N - 1) ++ 1) (Z:N - 1) (ΝΠ) (2 N- 1)| 0 


BN ο DI DN] 
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05/16/94Α Tangent Diameter and Circles 


Choose a point along DF and the number of 
circles tanget to it and to the circumscribing 
circle and place them in the downright position. 




















Ж 
/ CF=1 ος мү=2 w,-3 
2 
| ср = СЁ рез ΟΕ Ср ЕЈ = CEN, 
|F ч 
\ T 
| DJ = 4DE? + ЕЈ JG = ВЕ := CE 
№ DJ 
= 2 2 -- 2 2 " 
EG ЕР - JG? ВС := ВЕ? - EG? BJ :- BG + JG 
ЈК := СЕ BD: BJ- ру рн := JF ВР 
ВЈ 
J i Algebraic Names: 
| ( = 1) 
J ср = СЁ ре = СЕ EJ := СЕМ, 
/ М1 1 
κ. 
2 2 2 
М: -2NN40-1-4- N5'N 
peod t UE 
М1 
2 р 
ΝΙΝ (N,-1)-N 
JG := СЕ. - EG :- с 1 772 _ 
2 2 2 2 2 2 
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fen В 2 2\ 
\№ -2N,+14+2N) Ν1- № J 


/ 2 2 2^ 
\Ny -2N,+1+N)5 Nq) 


| 2 2 2 2 
Мі -2N,+1+2N) "М1 - №, +N ‘Ny, 





2 2 2 





“| | -N4 [N17 -2N 3 2 : | 
| [ON ОМИ М М: М EN4 -2N4 +1) 
| = gg L УМА 2 δι - № 1 pb 


2 2.2 | 











2 2 2 2 ) 
Мі -2N,+14+2N) 'N1- № ΝΙ-ΝΙ +2N,-1, 


/ 2 2 2 2 | 
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05/16/94В Tangent Diameter and Circles 


Choose a point along DF and the number of 














а circles tanget to it and to the circumscribing 
Ж circle апа place them in the upright position. 
ΝΙΞ2  N4:2 АЕ:=1 
I DF:= AF DE: DE  AJ:= АЕМ, 
N / N 1 
% Ж 
- HJ := AF EF := DF - DE FJ := AJ - AF 
| EF? 
/ EJ = JEF? + FJ? ЕС З ЁК. ВЕ:= АЕ 
j EJ 
J! 
FG := ЕЕ? _ EG?BG := ВЕ? - FG? BE := BG - EG 





HJ -BE 





BJ := BE + EJ KE := 


2 2 2 2 
ΣΝ —2-N,+1+N, Νο -2N N 
1 1 1772 12 ον πο-ο 





| 2 2 2 2 | 


051694B.MCD 


7 ХИ \ 2 
ВС := ΒΕ pr? + АА ке BC-KE-0 КЕ = 0.375 
\ AF / 
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10/27/94 Trivial Method Square Root 
AE is the square root of AB x AG. 


М:=5 AB :=1 


АС :=АВ.М ВС:-АС-АВ вве з 


2 
АЕ:=АВ+ВЕ ЕН:=ВЕ ΡΕ:- . Ap -AF- DF 
AF 





BD:-AD-AB DG:=BG- BD FJ := BF 





DH:-4BD.DG ΡΕΞ RII AE :- AB + BD + DE 
+ 





АВ ‘AG - AE- 0 
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10/28/94 Trivial Method Square Root 


AE is the square root of AB x AH. 


М:=5 АВ :=1 АН :=АВ.М ВН:-АН- АВ 


BG ac GK :=BG AG:=AB+BG 


DG:-——  AD:-AG-DG AL:=BG 
AG 





GL:=AL7+ AG? BD:;-BG- DG DH:=BH- BD 


DK:-4BD.DH KL -4AD? 4 (AL 4 DK)? 


$1:=СК 52 = GL $3 :- KL 


2 2 2 
52 51-5 
α- 2 1 ^3 л.-асі2- GJ? 


281 








_DG-GJ 
GK GK FJ + AL 


_DKGJ кь. AF FI 


FG: AF:-AG-FG ЕЈ := 








AE := АЕ – EF AAB-AH - АЕ = 0 
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10/31/94 Square Root of a Segment 


Given a unit divide a segment into N and its 
square. Let AB be the unit and BF the segment 
then BE is N and EF its square. 

N:=11 AB :=1 


AF ΞΑΡΝ BF ΞΑΕ- AB AD --- 


ΑΙ ΞΑΕ ΕΚ :=АЕ Вр ΞΑΡ- ΑΒ BJ ΞΛΑΒ)Α 


вс=АВВР рн :-Ар pg -ED GH :-4DH?- DG? 


BJ 
HJ :=BJ +BG+ GH pc. Aem АС :=АВ+ BC 
СЕ:=АЕ-АС CH -4ACCF cE- CECH 

(CH4 FK) 


EF := CF - СЕ BE:-BC4 CE DF:-BF-BE Ср:=Ар-АС ВЕ?-ЕЕ-0 


BE N-2*NWAN-3 _ 
2N+1+44N-3 


ος ND ANA E a 


2N+1+44N-3 
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12/24/94 Power Line At Square Root 


In this square root figure, what is the 
Algebraic name of the tangent circle OS? 


М:-5 AB :=1 AJ ΞΑΒΝ 
АЕ :=VAB-AJ ВЈ ΞΑΙ-ΑΒ BG E 
Gs? 


АС:-АВ-ВС GS:=BG DG:-—— 
АС 





FG:-AG- АЕ BD:=BG-DG DJ:=BJ- BD 


DS ΞΑΒΡ DJ ЕК = Para ВЕ :CAF- АВ 


ВК := BF? + ЕК? pr = PLEK BI :=FI + BF 




















pp :=BK BJ кровРовк МР:=ВУКР (МР 
BI BK 2 
Algebraic Names 
3 
_ (N- 1) _ ος. ΖΝ {2Ν-4Ν1Ν _ 


2(N+1)_ 


ΜΝ Ще + й 
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12/25/95 Two Prime Exponential Series Developed 
Through The Powerline Progression 






























































A:=2 $:=1. A 
М:=5 AB :=1 
АО :=АВ-М АС :ΞΛΙΑΒ-ΑΟ ΒΟΞΑΟ- AB 
BJ απο JZ:-BJ JV:=BJ JO:=BJ 
BG, =AG- АВ GO,:-BO- BG, GW, :=,/BG,-GO, 
GJ GW, 
GJ, '=BJ- BG, GH, = 
JZ+GW, 
BG, + GH; 
BG; ү, BO- (BG, + GH, ) 
GO 
5+1 (BG, + GH; ) [Bo = (BG, + GH, || 
GW = HJ :=BJ - BG 
8-1 BJ- (BG, + GH; ) qim Δ 
GJ; || [J (BG GH, || (BG GH, [BO (BG GH, || (8-1) 
РЕ + . 4 . == + - a 
δ 5 Š δ δ Ó = 
GH, ||| | ° ceu x c M — #1 24N41) 
JZ + (BG, + СН, | [во- (BG, + GH, || 
ВЕ:=В]-Е]  FO:=FJ+JO ғү:-(ВЕҒО 
HR:SFVHJ BH:=BJ-HJ ва ΙΞΗΚΖ«ΡΗ 
FJ 
нм «РО НЕ --ВКВО — RU:=BU-BR 
ЕУ BH+ HM 
sU; ;BORU ,,.SU jj. BHSU 
BR 2 BR 
BP:-BU- PU BE = DEBE АЕ :=АВ+ВЕ 
ΡΗ 
1 
N? - AE- 0 
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12/26/94 Is Point G on DJ? 


Is G, the intersection of FH and BK, on DJ? 


N :=5 AB:1 AF'=ABN BF:=AF-AB 
BE = ΕΕ :- BE ЕК:-ВЕ 
2 

AD:JABAF CE; (N D CF ΞΟΕ ΕΕ 
2.(Ν -- 1) 





ΡΕ :=АЕ- ΑΡ ВС:-ВЕ-СЕ CH:=AJBC:CF 








pG ү = HDF 
CF 
Вр :=Ар-АВ DG) M DG ,-DG5-0 
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Тһе Delian Quest 







(AB-AE\ 3 )- = 0.00€ 


(AB-AE2) 3 ). D= 0. 






































01/06/95 Alternate Method Quad Roots 

















O N M 
N :=5 АС:=1 АЈ =АСМ 
L СЈ:=АЈ- АС АЕЗАСА) ΟΕ ΞΑΕ- AC 
A 
J H GF/ED C B EJ = С] - СЕ EN := |CE-EJ BM ΞΕΝ НО := EN 
MN:=EN МО:-ЕМ ВЕ:-ЕМ ЕН:-ЕМ 
BJ :=BE+EJ MJ '=4 BJ? + BM? MO :=ММ+ NO 
1 
2 і, 4 
ML:BIMO у wp. ΜΙ, cy sH AG ΞΑΙ- GJ АСАР) - AG- 0 





СН :=СЕ+ЕН СО :=/СН?+ НО? KO „AMO ϱρκ.-σο. κο cp Eo AD :ΞΑΟ CD 





СО 
z 3 1 
T ы. MM "M 
ΑΟ ΑΙ -AD-0 М -АС-0 М -AD-0 
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The circle is divided into 1/8 segments of 90 degrees 
for each quadrant. I start at the top. Since the angle at 
the perimeter is 1/2 of the angle at the center, when I 
start the figure I use twice the arc segment for the 
angle I am working with. I have marked some 
quadrants with plus and minus and have found that for 
the figure, I would say that I have 1 + 1/8 - 1/8. From 
this I have learned that my starting angle of the 


01 12 95.MCD 
Archamedian Trisection Revisited. 


I am curious as to why the Archamedian 
trisection is still taught the way it was given so 
long ago and the idea from which it derives is 
not in any of my books. 


I am going to use a circle to demonstrate some 
principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus or 
minus. The top is labeled one. 





smaller circle will be 90 degrees. 


90 
— = 11.25 
8 








1 1 
T В-1---- В-і 
8 8 
В-4 В-3 
——90 290 ---90 = 67.5 
SN 4 4 
90 
B2. _ P 
"m 77 90-245 90 = 22.5 
45 L 8%1-1- 8:11.25 = 90 
8%1-1-2- 6:11.25 Ξ 67.5 
25 8%1-1-2-2- 411.25 = 45 
8+1-1-2-2-2= 2:11.25 = 22.5 
8 4 








Ihave added another plus to a quadrant at 
the bottom of the figure. 








1 1 1 9 
В-1--%--- В = 1.125 = = 1.125 

8 8 8 8 
B:4.5 B:3.5 
————90 = 101.25 — 11-90 = 78.75 
4.5 4.5 
B:2.5 B:1.5 
— 90 25625 ----:90 = 33.75 
4.5 4.5 
B:.5 
——-90 = 11.25 
4.5 
8+1+1-1=9 9:11.25 = 101.25 
8+1+1-1-2=7 7:11.25 = 78.75 
8+1+1-1-2-2=5 5:11.25 = 56.25 
8+1+1-1-2-2-2=3 3:11.25 = 33.75 + 
8+1+1-1-2-2-2-2=1 1:11.25 21125 








B 
° 
с. 
ον 
оо 
+ 
— 
4 
— 


- 1,2) 21 


9 
В =1.125 ТУТ 


5 B:3.5 
— ——-:90 = 101.25 "um “ο Ξ 78.15 


: В ·1.5 
————.90 = 56.25 -----:90 = 33.75 
4.5 






Ваз 
— —:90 = 11.25 
4.5 





+1=9 9:11.25 = 101.25 
+1- (1:2) =7 7:11.25 = 78.75 
коеф) Z 5 5:11.25 = 56.25 
+1- (3-2) =3 3:11.25 = 33.75 
+1- (42) 21 1:11.25 = 1125 











+ mod(8 + 1,2) =1 
3 8 19 
+ B = 1 +— - — B =0.7917 — = 07917 
24 24 24 
В-3.1666 В-2.1666 
--------:90 27125 ------90 = 48.7495 
pes 3.1666 3.1666 
B 1.16666 В ·.166666 
---------:90 = 26.2499 — — — 90 = 3.75 
BE 3.16666 3.166666 
+ 
ΝῊ (24 + 3) - 8219 19:3.75 - 71.25 
-. (24*3)-8- (1:6) 213 13:3.75 - 48.75 
(24 + 3) - 8 - (2:6) =7 7:3.75 = 26.25 
(24 + 3) - 8 - (3:6) 21 143.75 = 3.75 
mod(24 + 3 - 8,2) =1 





1 1 10 18 

В-1------- В-225 -- = 2.25 
8 8 8 8 

В:9 B:8 

— -90 = 202.5 — -90 = 180 

9 9 
В-7 В..6 
Tu = 157.5 "y. 9 - 13.5 




















1-1-10-(25)-8 
1-1+10 - (26) 26 
1-1+10 - (2:7) 24 
1-1 +10 - (2:8) 22 
mod((8 +1 - 1) + 10,2) 20 











оо оо оо оо оо оо оо оо оо 
— 
| 
— 








18:11.25 — 202.5 
16:11.25 — 180 
14:11.25 = 157.5 
12:11.25 — 135 
10°11.25 — 112.5 
8:11.25 = 90 
6:11.25 — 67.5 
4:11.25 — 45 
2:11.25 — 22.5 































1 2 6 
В-1---- В-08571 — = 0.8571 
7 7 7 
В-6 В-4 
———:90 = 77.1429 ———:90 = 51.4286 
77.14285879° 6 6 
В:2 C= 20 
51.42857143° ———:90 = 25.7143 7 
7+1- (1:2) 26 6°C = 77.1429 
25.71428571° 
7-1- (22) =4 4:6 = 51.4286 
7+1- (3:2) 22 2.0 = 25.7143 
mod(7 + 1 - 2,2) 2-0 


1 1 7 
Bde B =i ==1 
П η 7 
В-7 В-5 
—-90 = 90 ——-:90 = 64.2857 
7 7 
B:3 В-1 
----:00 = 38.5714 ---:90 = 12.8571 
7 7 
7+1-1=7 TC -90 
J*1-1-(02) 55 5626042857 
7+1-1-(22)=3 36 =38.5714 
7+1-1-(3:2) =1 rcz128571 





mod(7+1- 1,2) =1 





91.60714° 





NS 


65.89286? 


40.17857% 



























dd NN 
64.285719? 
38.57143° 
12.85714° 
8 
B= 1+— -— В =1.0179 
56 
B:57 В:41 
-----?90 = 91.6071 ——-90 = 65.8929 
57 57 
В.25 
“ag ° = 40.1786 _ 90 
56 
56+8-7=57 57°C = 91.6071 
56+8-7- (1:16) =41 41:0 = 65.8929 
14.46429° 
56 +8-7- (2:16) =25 25°C = 40.1786 
56 +8-7- (3:16) =9 9:C = 14.4643 








mod(56 + 8 - 7,16) 29 


1 1 
В=1-—-— B=1 
77 

В-7 В.5 

—— ‘90 = 90 — -90 = 64.2857 
7 7 

B:3 ВІ 

— -90 = 38.5714 ———90 = 12.8571 
7 7 
+1-1=7 


+1-1- (1:2) =5 
+1-1= (2.2) =3 
+1-1-2-2-2=1 


ч - nN м 





той(7+1-1,2) =1 


Work in progress. 








04/01/95 Exponential Series-Roots and Powers 


| remember a dream was it? That exponential notation is not demonstrable іп 
Geometric Grammar, that it is a pure conceptual abstract. 





О М Мі:5 AB :=1 AF :=АВ.М | 
Р 
ô :=0.. 3 
Ν2 :=3 АЈ ΞΑΒΝ; АМ:-А), 
L κ. на 
AN: АТАК 
Е Е D С B A АЈ :- —— АЕ 
1 АЕ 5+1 АЕ 


AD :=А РЕ, :=АЕ-Ар, ОО, := [AD DF, АО = (DO,)"+ (АЮ, 














AO 
δ 
AD; ү, N 941 
DE, PELA ab er 
0544 
АО; | i 
2 
N 
y AE S MI. 
5 AD; Nə 
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09/13/95 A Study In Placement 
K G Given AE, AB, AC what is GH? 


Мізі Ν2 54 N3:=1 Na4:5 АЕ :=1 






































М М 
Ар:=АЁ Ав:=АЕС—1 АС-АЕ-3 DF Ар 
2 М» N4 
E D C B A 2 2 
DE:-AD  CD:-AD- AC CF -4DF?- CD 
CE:AE-AC Вр:-Ар-АВ ВЕ:-АЕ-АВ EF -4CE + СЕ BG ----- 
| ΝΑΝ2- ΝΙΝ 
FG:-EG- EF сн АРЕС илаа SET 
EF 23 2{Ν 4- №3) 
Given AE, AB, EF what is GH? 
K N 
G АЕ :=1 Ар:=АЁ ABAE. резАр 
2 М» 
М 2 
ЕЕ:-АЕ_З ΟΕ вр -AD-AB 
N4 AE 
BE:-BD4DE ЕС:-ЕЕВЕ ες -κς. EF 
Ε D C B A 
2 2 2 
| N.N ON МАМАМ 
a a arc E a 
2N2N3 
Given AE, AB, BG what is GH? 
G N N 
AE :=1 Ар:=АЁ ap -λε. BGAR 
2 2 4 
EG? 
BE:-AE- AB EG:;-|BE).BG? Ey =EC 
BE 
EF жаған ЕС:-ЕС-ЕЕ СН:- 2210 
Е DC ΒΑ J 1 


2 2 2 2 2 
М. М4 N >N I М-ММ 
GH- саа iie — «ών 0 


2N [N 4^(N 17 ма) 
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10/14/95 Alternate Method Square Root 
For any AK is AC the root of AB x AF? 


Ng := 5 Ν 54 


АВ :=1 AF:=ABN, ΑΚΙΞΑΒΝ2 ВЕ: AF- АВ 


ΒΟ :- ВЕ АО :- АВ + ВО КМ = AO AM = AK? + КМ? 
2 


2 








2 





СО := BO DJ := BO AJ « AM AD ΞΛΑΙ 


N ra 
— 7 KN := AD CK := Ар АС := |СК? - AK? 
ЛАВ.АЕ - AC = 0 


- DJ 
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10/20/95 Four Times The Square 








Ny 52 AE:1 АВ = АЕ 
RD Е Ni 
/ 7 \ / \ \ BE = АЕ- AB BF:-4AB-.BE AF := АВ? + BF 
í T р m A AC :- AF СЕ := АЕ - AC EG з CE DE := ——— 
E D C B AE 
BD? 
BD := AE - (АВ + DE) — — -= 
4-(AB DE) 
AD:-AE- DE DG := Ар РЕ 
Algebraic Names: 
— - АВ = 0 1- — - ВЕ = 0 
1 1 









CENA SIS odis у ol 
М1 Ny 
1 ——-pG-0 


Мі NI NI I 
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11/01/95 А Modification Of The Square Root Figure, Gemini Roots 


On a given segment and from any point on that 
м М segment construct а square and а segment that 
KIC will divide that square by (N-1)/2 times. 











/ η. Ν 1 = 9 Ν2 2 АС =1 
G F AE: АС EG ΑΕ EF = AU AF=AE+EF 
2 251 





ο FG :- EG - EIFN := AAF FG GN :- FN + FG? GK := GN 
EK := GK? - EG? ЕО :- EE оқ := go ЕК ОЕ = АЕ ро = jpg? + о? 
EK 


М2 
ру:= ок-ро Cp: РЕ0Ј се := ср + ре СЈ := ЁООЈ Acc AE CE AJ:= ΑΟ + СР 
ро ро 


РА 2 
АТ. = АЈ АВ = AL CG'=AG-AC GJ=4CG +C GM: GJ. pG = €M 
АС̧ АС̧ 





BD := AG-(AB+DG)  Ni-!  JABDG _ А 
2 BD 
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11/05/95 Alternate Method Gemini Roots 

















Ж N| AG:=1 AF: АС AR:=AF FQ = AF ЕС = АЕ 
й RM 2 
/ D δα JN AL = BR IM = 8 АК := СЕИ 
Г VON | К | М 1 М 2 АВ 
с FED СВ А | Н po-iM ABAK ВЕ:= АЕ АВ FO := ВЕ 


OQ := FQ - FO Np = (AG - 2AB).0Q NP-2.AK- 0 CD = АК DE := AK 
FO 


DF -- "ΕΟ. DO” AD := AF - DF AC := AD- CD EG := FG + DF - DE 


Ny № АС ЕС zn 


CE ‘= NP —— 
2 СЕ 
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12/01/95 Method For Equals 
Given AB find NP. 


P Ny := 3 


АН =1 ΑΕ:- АН ЕН-АЕ EP := AE AP = 2 Ак? 
2 











| АВ := АЕ cgi AB CH: EH СЕ СІ := [2.667 

MN ЗНО LOC "i 
H G FED CB A 

ΑΜΙ САН мр:= АРАМ pi ËP МР 

CH AP 

(N,-1 

l. 17_/_хр-0 

Nyi 
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Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


12 07 95.MCD 
Side 1 Side 2 Side 3 
ide _ Ide 1ος. Given three sides of a triangle, 
ô=- 0.2 AC =|Side_2| BC = | $14е_3 АВ = |Side 1 | determine the length of the Euler line. 
Side, 3 Side. 1 ν.μ 


sides. 


TRIANGLE = (Side 1 + Side 2» Side 3).(514е 1- Side 3» Side 2) :(51ае 2 + Side 3» Side 1) 
АВ; 
АЕ; - E Aks - АС; ВІ; - ВС; 


" (Аһ)! Biss (B15)? 
АВ; АВ; 





АҺ = АВ, - Bhs 


| "DE 
hi; = АВ; - Ais Ар = Ais + E 





Сі = (ас) 8 (Аһ)! ВЕ; - АЕ; 











В . ВС; ВС; ВЕ; 
Bis т АВ; = А)» Ве; = a Bf, Е E 
8 
_ Ві; fg 
‚ - В - Вв ug, apo, 9 E 
15 








BU; - i Ugs, (σερ) + (ва, 


AM, = г AGG, = — — — ВСС; = АВ; - АСС; 








GGM; - ΠΣ - (AGG,)* BM; = (вомұ? + (ваа)? 


2.ΒΜ BGG,-BS GGM,-BS 
ne. = aes 5:99 





BS. - "E ὡς й 
ὃ ὃ BM; ὃ ΒΜ 





δ 











AG; = АВ; - Вб; AS; = (л, + (685). 











MS, = BM;- BS; АО, = BU; МО, = | люд)? - (AM5)? Аер = 
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The following sequence is from 06 07 93.MCD. In that paper I treated it as a problem between two 
triangles, which it is. One can restate it as finding the fourth side of a quadrilateral by pulling up a line. 





eM, = Aeg - AM;Sm,; = eM, Seg = [655 - (Ае5) Mm; = Se; 











Um; = if AC,« (вс) + (АВ) МО; - Mm,. МО; + Ming SU, - (ву? + (Sm; "UO; = 3-50; 


Due to the way in which certain lines lay, the above switch was needed. 


Is this а TRIANGLE =1 ? Side 1-21 Side 2-14.4 Side 3-7.75 





AC,« |(BC,)? і (AB,)° 
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Descartes gives a figure for solving 72 = az + Б 2 which should have been stated as 72 = 2 az 
+ b 2, generalize the figure. Descartes' figure was given only when n = 2. In this form, it is an equation 
of two givens and one unknown, generalized it as three givens and solves for three unknowns. Attempt 
to eliminate two of the unknowns as a function of the three givens. 






























































12 16 95.MCD 
F Given а, n and b for the equation z? = n az +b 2 + 
(we cd find z, c, and d. 
EN осв G A - 2 
АО - па ВЕ -α «b BO - — 
BE 
CE - BE - BC CF = А«ВС-СЕ 
AD 2 2 
C FG-— σα-ιεα - СЕ 
H 2 
d AG = FG АС = АС + CG 
| BG = σα - BC DG - FG 
Z BD - DG - BG AB - AG+ BG 
AE = AB + BE DE - BE - BD 
b2 
DH = — DI- AE | НІ = DI - DH 
DE 
7 = AE 7 = 12.622 
ο - ΡΕ c = 0.622 | Е 
а-н d = 6.186 P 
E D СВ с А 
22 - are + b? + ad) = 0 
Place values here : 
C H 
п = З 
а 
а= 4 
| 
b-2 2 
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Expressing c and d in terms of the givens does not really look esthetically pleasing. 


b° : m - |-2-b+ nda? + nw па? ЕТ 
la + p? ο + maa? + b? - Am + na? + БО L. b+ п. а? C 





d = 2-а 














2 2 2 | 2 2 2,2 2) 

ap | 2.6° + паца" + bo - a-|n*-a* + n*-b* - 4.6 The symbolic processor 

I 2 could not reduce cd directly 
а? т b^ so I had to do it in terms of 


the equation by resolving z. 








ТЕЗЕ реа 205 t 12.62 4.62 + 262) 









































— 
ac p 
| IE 2,2 | 
ο μαρια =й 0--ар2 2-a - {π΄-8 n 4-b 
(a2 2) 
a «b 
(са)-р-0 
| I 2 2 2) 
22 - naz + 2 + -аре 2азай-а пор 4-b _0 
(a? . b2) 
Solve for z below. 
— 3 4-a^. b? . 4.64 + 4.8.0 2252 ae one 62 
2 
Be spe 
"E TES 4.а2.02 + 4.6 + 4-a-b ET a? перо _ 4.05 
2 2 
a° , b° 
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Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated 
by D. Eugene and M. Latham 


τν ος, 
The problem is given for the solution of 7 
when a and b are given. Working the problem 


backward, 22 + b? з azione can see 
constants in the figure for solving when only a 
and b are given. 


b = 2.12 z = 1.41 


Finding a is just a matter of expressing b in 
terms of cz, and a becomes z + c. 


We find that this c has another relation to z, for it 
holds a proportion to it in the given equation. 








Descartes and other mathematicians speak as if 
we have two different values for z, however, I 

see quite plainly that we have a z and a c that was 
found. The unique name of the symbols in context 
are thus preserved. 
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One can also see that working the figure in a straight forward manner, imaginary situations are not possible, 


















































ТП 




































































The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one can 
divide a square by a line. This is the law of tautology, 
which holds for all mathematics. It will also be noted 
that Descartes claims to be working with a quadratic 
equation, and his solution is indeed for one, however 
he states it as a quadratic deficient by a rectangle, 
deficient in fact by az. The authors of the notes make 
the same mistake. 
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12/20/95 Just For Fun 











J < DER N:-2 
Sem EN 
κ ЕР 
N EF := 1 EJ: EF-N AE: —^ AF:= AE + EF 
i AF 
АВ := 2 ВЕ ЗАВ ВЕ := ВЕ – EF BH := ВЕ 
4 N ч. 2, 
Ε E DCB А р)- ДЕР {ΒΕ} во = ВЕВН вс gp 
BJ 
вс := BEBG сн = вн -BG DE := BE -BD HO :- DE EG , ВЕ? — BG? GJ := BJ - BG 
BJ 
1 1 
EG Р з : 3 
EG > := NEP - GS GH , νι  (BCBE/-BD-0 (BC.BF2 - BE= 0 
HO EG 5 
3 3 
gc {N+1) (N-1) _ 


f N 2 
2-(N? +1) 
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12/21/95 Pascal's Triangle With Exponential Division 
N 57 
AB :=1 AD ΞΑΒΝ АС :=4АВ:Ар 


BD -ΑΡ- AB CD:-AD- AC BC:-BD- Ср 


ó CF:4BC-CD CF -4BC.CD  DF:-4CF^4 CD? 


















































Dk; DEBD рк. DKBC jj. FKFK g HK HK 
CD BD 
DK (N-D (0 DK №-2№+1 0 DK №%-3№+3№-1 _, 
3 
ЕК (Ντ HK w.2.N41 “κ; 
Ν -3N434N-1 
A more civil figure. 
J ^x АВ:=1 АҒ-М  BF:-AF-AB АЕ АВ-АЕ 
aH N ΒΕ ΒΗ 
\ BE :ΞΑΕ- AB BH:-BE BD := BG :- BD 
G \ B 
| | BC «ΒΡΩ 
F E DCB A BE 
BF (N-D o BF N'-2N41., BF N'-3N'«3N-1 , 
3 
BE (JN -1) BD N-24N41 BC 
N -3N434N-1 
1 
3\4 
АВ:=1 | AG:-N ВС:=АС-АВ AF :=(AB-AG?) 
ΒΕ ΞΑΕ- ΑΒ ВІЗВЕ ВЕ:=ВГВЕ вн :=ВЕ 
| BG 
| BC  BHBE 
A BF 
BG Ν-Ι , BG — N-2N«1 . BG — №-3№+3№-1 Ἢ 
mx de m un m w. 
№1 Мам Ν -3NV 63м 1 
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12/29/95 


Given AC and CE find BC when it is equal to 
АС.СЕ? 
АС? + CE? 


М1 :=1.854 N5:-1313 


АС-М) СЕМ; AE AC σεξ Ар = ACAC 


AE 








2 
AB:2AP вс:=АС-АВ Вр :=/AB-BC 
AC 


CD =, BC? + BD? DE:=AE- AD 





2 | 
N,N ΝΙΝ ΝΙΝ 
Bc-—1 2 -0  mgp. 2-0  AB.|N,- — = 
Ny +N Ny +N) Ny +N) 
2 2 
N N 
AD- l Zo DE- 2 -0 
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Тһе Delian Quest 







(AB^- AE). 3 )- = 0.00€ 


(АВ.АЕ2 3 )- D= 0. 
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The Euclidean proof of 11 11 93.MCD may be reminiscent of trimming hedges with a jack 
knife, but the method is for exercise of those methodical parts which comprise it. I can never get too much 
of those practices. There is however a golden approach to proofing the figure which has almost no regard 
for the practices of basic moves- a eunuch in regards to teaching, but whose simplicity implants the 
concepts of the figure with a clarity unrivaled by more energetic methods. 


The Archamedian Paper Trisector- Without the Numbers. 


One of the distinctions that this and the paper of 11. 11 93.MCD bring to the subject is that the 
construction of the figure is not assumed, but done. 


Given any circle AB 





Given any circle BC such that BC< 2AB. 





cuni 
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ЛЕ 








Construct АЕ such that АЕ- AC. 





Since AC - AB4 BC and AD - AB, DE - BC. 


Construct DH parallel to BD. Construct CE. Since 
AB - AD and AC Ξ AE,A ABD is proportional to 
A ACE, therefore CE is parallel to BD. From here 
one can take two paths. 
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Construct GJ parallel to EF. Now Since CE is 
parallel to DH, DG = СН. Since GJ is parallel 
to EF, DG = FJ. Since X HBJ is opposite and 


equal to Z GBD, DG = HJ, therefore DG із 


СЕ. 
Since СЕ is parallel to DH and EF is parallel 
to GJ, EGBD is equilateral. 


By construction DK = KM. Since DH is 
parallel to CE, CH = DG. Since DK is equal 


and opposite CH, MK + DK + DG із DG. 


But like I said at the start, there is no real 
work in this figure. 


I have given two constructions for the figure, I 
cannot understand why sliding paper is still 
used to demonstrate it. The figure adds a few 
moves to Euclid's figure for demonstrating 
that the angle from the circumference is half 
the angle from the center of the circle. 
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01/07/96 Rusty Cubes 








A rusty Compass construction for the duplication 
of the cube. 


AD :=2 ΑΒ ΞΔ AGz-42AB) АЕ 288 
2 9 
АС :ΞΑΕ AC = 1.257 
1 
2 3 
3 2 
(AB?-AD) = 1.26 (AB AD) - 1.002 


I remember a rusty construction for squaring a 
circle off the base of a right triangle. Here is one 
more rust pile construction. 
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01/08/96 Alternate Method Power Line 


R;:-2 R5:-5 D :=4 
ΡΕ ΞΕΙ КМ =К) EK:-D DM:=DE+EK+KM 


EF:-DE JK:=KM Е]:=ЕК-(ЕЕ+ Л) АР ΞΡΜ 





BM:-DM DF'-DE-EF JM :=ЈК+ КМ 














= DPEFJ суку FG pr о DM 
DF 4 JM 2 
DG -ΡΕΦ FG GI:-DI- DG. CI -DI GN = АРЕС 
DF 
н:= GLGN DH:=DF+FG+GH_ DH-1375 
CI+ GN 
B A 
ο Ὁ 





HM ΞΡΜ- DH 


А = \ 
pu A? лылы RoD) Q 
2D 


ο ο ee ш. -0 
20 
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ВА 
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The figure cuts the base line in quad roots. As such it would 
be another trivial method for doing quad roots, however I am 
interested in some of the ratio's of the figure instead. 


М=5 AG-N AB ^M BG - AG - AB 


1 


во. BS Ap . [AB-AG. AC - (АВ?-Аб) 


1 


4 
АЕ - (AB-AG?) BC - AC- ΑΒ ЕС - AG - AF 


DG = AG - AD BD = AD - AB DK = |BD.DG 


BK - JBD? + DK? GK ~ DG” + рк? 


I ΕΚ. ΡΟ GL - GK-FG 
BG BG 








ВЈ. 
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BA 



































3 - 1 9 
ΓΙ ΓΙ | ΓΙ as) 
\AB/ \AB/ (АВ/ \AB/ 1. 
3 
AG 
AB 
3 2 1 0 


/ 4 4 4 4 
тк Ες 2807 
AB AB AB AB 





\ 
\ 


R 











ΒΑ 
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N-5 
3 2; 0 
4 4 4 4 
GK _ 4 415 NEN zt ua 
N 
3 2 1 0 
E = 8.075 NONU SUN RN S0 
CD - AD Ας DF - ΑΕ AD BM - BP: BC 
BG 
cn BOOD pp ΒΡΡΕ qj BOEG 
BG BG BG 
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5 3 3 2 2 1 0 


/ 4 4 4 4 4 4 4 
e „AG [Аб] , [AG| [АС ГАС) [Аб [АС 226.1132 BG 26112 
AB AB AB AB AB AB BM 





5 3 3 2 2 1 0 
4 4 4 
М +N-N -+N +N +N +N rN 26.132 




















3 2 2 1 1 0 1 

4 4 4 4 4 4 4 
AG ([AGl' (АС)" (Ав) [AGlY (АСУ" [AGY /АВ\ | пла BG 52 
AB (АВ AB AB AB AB AB AG CN 

2 1 
N «NA. NA^ ΝΑ NÍ « NÉ « 17475 

N^ 
3 2 1 1 9 9 1 2 

/ 4 4 4 4 4 4 4 4 
| АС + АС + АС + АС + АС + АС + АВ t AB = 11.686 BG = 11.686 
\ АВ АВ АВ АВ АВ АВ АС АС DP 

















N^. N^ - N^. № № мъ - ШЕ 
N^ νά 
2 1 9 9 1 1 2 3 
/ 4 4 4 4 4 4 4 4 
[AS (ав) (лд): JAG (ΑΕ), /AB\" (АВІ", (ABl τρις BG τει 
(АВ АВ АВ АВ АС АС АС АС ЕО 
0 0 
Ν΄ | Ν΄ | Ν΄ | Ν΄ | 1 | 1 | l | l =7.815 
1 1 2 3 
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L 
ΓΟ. 
| J 
G QA P ра МВА 
60402 5 
4 4,4 2 
AGÎ + AG*-AB^ _„ 665 AG _ 45 665 DON 239665 
1 5 6 BM AES: 
AG'SAB! - AB кк 
5 3 2 Ж 
4 44 4 UNT 
АС * AG АВ 2141 AG _ 51.844 NUN. eta 
1 4 5 CN D on 
AG^-AB* АВ” Nf- Nî 
4 2 2 г 
4 4,54 Ы; 
AG + AG “АВ _ 14.608 AG _ |4 608 NAN 214608 
S. 4 DP Шу 9 
AG^-AB* - АВ" Nt- ν΄ 
3 01 2 Ж 
4 4.2224 Ἔ ENT 
АС" + AG*-AB* ο ο AG 9769 BOUM 22205 
1 2 3 FQ Aes 
ΑΘ AB АВ NON 
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01/13/96 Pyramid of Ratios УІ, Moving the Point 











Мі Ξ5 Ν2 =7 М1 := № Ny = Nə 
Ар:=1 AB:= Ар BD :- AD — AB 
М1 
всозлввр вк: ВС gc = BD BE 
М» ВС 








АЕ := ЛАВ? + ВЕ? АС:=АВ+ВС АЕ := АҒАР 
АС 
ЕЕ := ΑΕ ΑΕ. AF МҮК? 2 
EF /(М1-1//М;-1 
ΑΞ2.Νῃ :22.N5 | | | 
4 3 2.667 25 24 2.333 
AS 3 225 2 1.875 1.8 1.75 
SeriesAF 5 еа SeriesAF = 
А, (Δ- 1) (δ - 1) 2.667 2 1.778 1.667 1.6 1.556 
2.55 1875 1.667 1.563 1.5 1.458 
DG з вр? + BG? СЕ = вс? + ве? ре = SEA? GF: DG- DF 
рс (Х2%51-1) Р 
GF (N5-1) 
3 2 14667 15 14 1333 
= 4 25 2 175 1.6 L5 
SeriesDG = (А-В SeriesDG = 
Bie (8-1) 5 3 2.333 2 18 1.667 
6 3.5 2.667 2.25 2 1.833 
011396.mcd 
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The figure cuts the base іп Cube Roots and provides some 
interesting ratios. 


АС = М AB. “= BG = AG - AB BO. = 


AC - (AB?-AG) BC - AC AB 


3 
АЕ = (AB-AG?) BF - AF- ΑΒ FG = BG- BF 


fie Вр = HJ DG = BG - BD 











J| BC + FG 
DJ - /BD-DG GJ - JDJ? + ра? BI - JDJ? + BD? 
aig ӨРГӨ αρα 
BG BG 
AG. 0 ως 
ΑΒ BM 
2 1 0 
3 3 3 
— = 1.68 N + М+М = 1.68 
2 
N? 
2 1 0 
B = 7.796 3 Я 3 
BM М +N + № =7.796 
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1 Н 
Ν CF- АЕ-АС pp. BD'BC ср. BD:CF 
ς BG 
D pg, BD-FG 
σ RF C PB А — 
4 3 2 2 1 0 

Р 3 3 3 3 3 3 

E. ГАС Аб АС [АСГ / AG 1 _ 43 ово BG _ 43.982 

\ АВ АВ АВ АВ АВ АВ ΒΡ 


4 3 2 2 1 0 


























NO + NÎ + N? + N? + N? + N? Ξ 43 902 
1 1 2 3 9 1 
IAG\ [AG [AG /АС\? /АВ\? /АВ\? 
| ! U U U t =20.415 BG =20 415 
ΑΒ ΑΒ ΑΒ ΑΒ Аб АС enr 
3 2 1 1 0 
NIN А - = 20.415 
N? 
2 1 9 9 1 2 
ЇАС\? {ac\? [AGI /АС\? [ABI /АВ\? 
| | | | ! | =9.476 BG = 0.476 
\ АВ АВ АВ АВ AG AG Puce 
2 1 0 0 
N? + N? . NŠ +N? - а =9.476 
N? NŠ 
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1 H 
N 
ς 
[) 
(5 КЕ L РІВ 
АС? + AB?-AG 
Я — 48.869 
ΑΩ АВ) - AB? 
4 2 2 
3 3 3 
NG ΕΚΕ ΝΟ ыда 
1 4 
АСЗ.АВ - AB? 
2 1 
AG + AB?-AG? 
w = 10.528 


= 48.869 
BP 


AG 22683 
CD 


ы 10.528 
ЕК 
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01/17/96 A Right Triangle In A Given Ratio 


Given AE and AB on AE, place a right triangle on BE as 
base such that the opposite sides are in the ratio of AB to 











AE. 
М:-3 
АВ:=1 АЕ:=АВМ ВЕ:=АЕ- АВ 
Е ВЕ 
BD == DF:=BD DE:-BD AD:=AB+BD 
E D CB A рн :=вр AH :=4AD?+ DH? AG -AD'AD 
AH 
GH:-AH- AG FG:=GH AF:=AH- (FG+GH) 
S4 δι - S 
δι ΞΑΡ $2:=АЕ  S3:=DF CD: 22142. ВС :- BD- CD 
281 
CE:-CD4 DE  CF:-4BC.CE ВЕ =a BC? + СЕ? EF :=4CE?+CF? AC ΞΑΡ- CD 
2 2 
Aa АС- ХХ .0 ко 31 ро ON -0 
N +1 №+1 №+1 
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01/17/96B Divide Тһе Sides Of A Triangle In А Given Ratio 


Given AG and AB on AG and a right triangle on BG divide the sides of the 
triangle such that a section on one side is to the other as AB is to AG. 








N,:=5 М) := 9 
BG 
АВ:=1 | AG: ABN, ВС = AG- АВ BF := —” 
2 
NI +Ny 
AC = — AF :- AB + BF CF := AF - AC 
2 
Мі +1 
ο a ВС-АС-АВ BD:= СЁ {вс DF := BF - BD 
р N; 
DG:- BG- BD DM := ворс FO:=BE kp - DFTFO — Ag.- AF. EF EO З ЕЕ? + FO? 
FO + DM 
мо = FO «DM + FO) pk: FEAE ку MO (EK + EOHK:- ΚΜ HM = 42-KM? 
FO EO 
BM :- App? + DM? BH := BM - HM GM = (рс? + DM? LM:= HM GL := GM - LM 
AG GL 
AB BH 
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01/21/96 More Оп Cube Roots 


N := 5 ВН := 1 
ВР := BH HQ := BH 


BG = = GO := BG GN:- BG NO:- BH СН :- BG 


вЕ = BG ЕС̧ := BG - BE EO := EG? + GO? 
N 


- SO NO ву .- MO EO EL:- ЕМ ικ-- EL 
EO 2 





MO: 




















2 
LO: EO4ELLJ - LK ЕЈ = Е. - LJ 
LO 

















з | АЕ := EO FJ. Ag — AE + EG + СН AB = AH - BH 
Q P | EG 
рЕ:- ЕСЕМ рүү. GO EM вр .- pG _ (EG + DE) 
EO EO 
BC = Бр БЕ DH :- BH - BD DF - DH DM AC := AB + ВС AF := АВ + BD + DF 
BP + DM DM + HQ 

1 1 
‚бо, хз Р D3 
ΑΒΖ ΑΗ, -AC=0 (AB-AH?/ — AF = 0 
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01/22/96 Trivial Method Square Root 


For any E between M and L, AM is the square 
root of AB x AE. 


N 1 - 6 Ν2 - 3 
N ΑΡΑ AL АЕТ FL = AL AF FJ = = 
2 
ΑΜ  JAFAL AJ:= AF+Fy AG: AM 
AJ 
GL 
/ GL = AL- AG GK :- ς΄ ЕС = AG - AF 
Ж Nə 





π΄ И ЕК = СК + FG KL ‘= FL - FK EK := 4FK-KL 


AK ‘= FK + AF AE := Ак? + ЕК? ap := АКА? 


АЕ 





DE := AE - AD BD :Ξ DE AB := AE - 2:BD 


АВ ‘AE - AM = 0 
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01/24/96 Tangent 


Тһе tangent from any point outside а circle is equal to the 
square root of the difference to the circle and that difference 
plus the diameter of the circle. 


М:-5 AB :=1 АЕ:=АВ.М 


BE:AE-AB  BD:-PÉ Ар:=АВ+ВО 
2 





.DH DM 
AD 


DM:-BD DH :=Вр CD: 





BC:-BD-CD οΕ ΞΡΕ- ВС 


CJ:=VBC-CE А):-А(АВ- BC)! + СР 
AJ- AN - 0 











N 


AC'-AB + ВС 2.АВ. -АС-0 





(1--М) 
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01/25/96 Оп Сиһев 


Given a point оп BD (а point on the cubes 
powerline), project to the point of cubic 
similarity. 


М:-9 ВЕ = 1 





BD BE DK := BD DJ ‘= BD JK := BE DE ‘= BD 
2 


pc := BD CD:- BD - BC CK := ср? + рк? 











М 
нк := РКЈК η = нк ск cr = CH 
CK 2 
ЕК := CK + CF GK ‘= PRES qo CD FK 
CK CK 


GJ:- JK - GK AD := СТОК Ag .- AD + DE 
FG 





AB :- ΑΕ - BE 


3 
mo О j 
2(N-1) (4N? - 22.N e 1) 





Ав- 1 « 


/ N 
24N- 1)-4.Ν}-2Ν e 1) 
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01/29/96 Linear division 15252 




















2-(Ny +N) 
F à Мі - 3 N5:-9 ΑΕ Ξ 1 
G - М. 
Ж N АН := AEN, AC per СЕ = АЕМ) ВС as 
G £ E а 2 ΑΗ 
E Бб ВА СЕ ЗАС ВЕ:= CE+BC cp: ВССЕ pg cg CD 
N BE 
N Е 
NH AD: AC4CD pg AHO 
AC 
N N442:N N 
йй с t -υ el 2 . ср-- 2-0 
2М1-М2) 2. NI +N>) 2М1-М2) 
ΝΙΝ 
Бе. 1 2 
М1 +N 
. -—P М: М) - No ΕΝΑΝ 
Linear division 1 2 1" 3 2 
ΝΧΝΙΝ2-ΝΙ + М3) 
г. 
G 4 N №:= 4 №:=4 М№=2 АЕ := 1 
ж κ. N 
р СЕН, ПЕ >, ΑΕ АС.СЕ 
X AH := AE: AC = 2" F:= AEN, BC:= — — 
E DC. BA За 7” 3 АН 
` СЕ = AE ΑΟ BE := CE + BC Ср := ВССЁ pE З СЕ- Ср 
^H BE 
AD: AC4CD DG: CE CE 
BE 
N4:(N5-1 ΝΙΝ2- М1 ΕΝΑΝ 
DE-AE. |? , --0 Ар-АЕ 112 1 3.2 ῃ 
№2 (М1 М> - М1 + Мз) Nə М1 М> - М1 + №з) 
N4'N4./N5- 1) ма (М. - 1) 
pocap l 2\2 /_ ср АЕ. ЗАТ oo 
№№ - Му + №3 №2-( М1 М2 - М1 ΕΝΩ) 
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01/31/96 On Gemini Roots 


Hitting AO from any RT while maintaining 
Gemini Roots. 


Ny 55 N5:-3 BC:-1 


BJ := BC.N, CJ := BJ- BC cr 2 


IJ := CI BF := ABC-BJ AB :- BF 


АЕ := АВ + ВЕ CF:- ВЕ – BC FJ - CJ - CF 





ЕО = ΝΟΕ КІ CR = ΟΝ; HS Ξ CR 























ΕΞ ЕЈ 10 FG: F'FO АС: AB + BF + FG 
FO + HS 
OS := (HS + ЕО)? + FÊ СО 9 Αα АРЬЕ GL = НСО py = ACEO 
HS + FO OS GL 
АН = FUAJ рк FO(AF- CI) gy АбТК AC. AR. ο ср=Ар-АС 
FU + FJ FU - CF GL 
CH= AH- ΑΟ рн = CH- CD HJ: CJ- CH EN = CRDH ο - CD (CR + EN) 
CD + HJ CR 
АЕ =АС+СЕ SP AE Ó BD := BC + СЮ ВН := ВС + СН 4BC.BJ -4BD BH = 0 
FO EN 
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02/02/96 Find А Segment 





Given ВЕ and ВС such that 


(AB + BE)-AB = AB + ВС, find AB. 


М1 :=5 №1>2=1 


ВС:=1  BE:-BCN, BD алы 


CH:=BD DH πο сн? DF:- 





020296.тса 


CD :- BD- BC 


DH 


(N1-2) 8 (АВ + BE)-AB - (AB+ BC) = 0 


Page 1 
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|. Use iteration to find any root pair for BE. 
ROT Remember that when М is set to 2, we have cube 
Sx roots. 
CI - 1 ον GI - CG BC = 1 
BI - ВС + СГ ВЕ - |ВСВІ CE = BE - BC 
НО Е LIB А ЕЇ= CI- CE ΕΚ = CE-EI EG - CG - CE 
EK? 
AE = AC - AE- CE AG - AC+CG 
О \ Μ 
Ν-2 GN = ССМ IO = GN CM - GN 
А - 40 ὃ - 0..Δ 
ΕΚ 
| EG-GN 
ЕР ОМ +ЕК ЕІ, АВ 
FG, Ag. EGGN. ЕР; , AF; 
BPO о FG; EG-GN 
+1 
а г. EG-GN GN + ЕР; 
Flo GN « EK АҚ || 
-|АС-Е 
СЕ, Aga FOGNI- χὰ Physa A. 
FL GN + EK CF GI + ЕС; 
0 | 6-1 
А | AF, - АС 
AG | EG. GN -AC сү. EG GN. FL; || Š 
GN + EK GN + EK I I 
L 2 СВ; Εἰς 














2 AF,-AJ 
АК - JAE? + ЕК? AL = ο " (FL, Mie AG: = CQ - AQ - AC 





AL 
етос oe солод eR CM. fre “15 κα. celis) 
CM + JO 10 + JQ 
DH 


Ξ] 


BD = ВС + CD BH = ВС + СО + DH [eon BE - 4BD-BH = 0.000000000000000 
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The next two equations аге for the Delian Problem only. 


1 1 
/ 8 3 
(BC^.BI) - BD -0.000000000000000 ^ (BC-BI?) - BH =0.000000000000000 


1 


BD = 1.259921049894873 2? = 1.259921049894873 
1 


BH = 1.587401051968199 47 = 1.587401051968199 


FG 
5 
FG 
0 5 10 15 20 25 30 35 40 
5 
ЕР 
5 
ЕР 
0 5 10 15 20 25 30 35 40 
5 
Е 
CFs 
F 
G Δ 
0 5 10 15 20 25 30 35 40 
5 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not 
theoretical, and therefore has been solved by a finite number of steps. The next step is to solve it 
theoretically. That solution alone will conquer contiguous domains and will satisfy the purist. 
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04/14/96 Method for Unequals 


Given three circles in the said configuration, find 
the fourth. | had this sketched out in 95, but if | put 
it there | would have a lot of document links to 
redo in "The Quest." 














М Мү=7 № =3 
N 
b CM :- 1 ско У cg... CM 
2 Ni 
В А ιμ.  кр=см-(сЕ+їМ) 
Ν2 
BL: EPUM ву. BL+LM ВС: вм- см вк = СМ pc 
LM - CE 2 
[Rs +D2_ | 
R,-LM Е,-СЕ D:=EL KS:-CK fee —=1/ 
1 2 
2D 
2 
ЕК := ΚΡ ο -οκ- ΕΚ ЕМ:-СМ-СЕ Ε8:ΞΛΟΕΕΜ 
BK 
HK:-CK-(CE4EH) CH:= CK- НК НМ З ЕНК др. CHEFS. jp, ΒΜ 
FK HN AF + FM 
PC (Να --21:{Νι --2) 
во = СМ-СЕЅ - ЈК) pg КО ρε 21 77.9 
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Γ В г А 
J ἘΝ 
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Е 
i πι А 
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04 15 96.MCD 


On Gemini Roots 


AB = 1 BE = 10 BD = = 


АЕ = АВ + ВЕ AC = JAB. AB 
ВС - AC- AB CE - ВЕ - ВС 


DF = BD CF = 4BC-CE 


2 
CD - BD - BC cç = СЁ 
CD 


BG = CG- BC EG = BG+ BE 





BL - BD - DL EL - BE - BL 


JL = «ΒΓΕΙ GL = BL + BG 


GI - JJL? GL2GK - POES 


GJ 





СІ-СК 
GJ 
EM - BE - BM 


GM - BM - GM - BG 





Page 4/17/96 11:34 AM 





κ . 
IL p DL? co - SECH 

































































IL 
H 
| p. CHEG р CENP 
ON (CO + CE) CH 
L ЕМЕ $. В TA О 
co- LCG ор, BCCO 
GL CH 
GR ός cr Bs ЗВО 
GR 
"EN 
X F W 
7 8 = 1..100 
H Es = — ВТ; = Е; ЕУ; = Е; 
Ν 
7 BT; BM ЕУ-ЕМ 
: TWs ps 9 Бо 
Е J | LMR De A 6 
V T 
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04/16/96 Given Three Radii 


Given AJ, HJ and NO find AB such that AB 
is collinear with AJ and HJ. 


М1 := 4 Nə := 16 





AJ _ AJ _ AJ 
2 Ny Ν2 





HM = HJ MO = NO HO := HM + MO 


— FO := AF- NO AH:=AJ- HJ ЕН := AH- ΑΕ 


δν L PUPPI ma 
= КЕ = вез те 00 te 2 2 2 
$1:=ЕН S,:= FO $3:=НО EH := —______~__ EO. -4HO'- ЕН? OP := NO 





2.5] 
EG = OP АЕ := АН-ЕНАС З AE. EG. СР:=ЕО AP := JAG? + СР? pL := AG (NO + OP) 
AP 
| N4:N4-2:N5 - 2Ν 
Mes АВЕ А 
2-AG 2.(М2 М1 -2.М. -4) 
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04/17/96 А Circle In А Crescent 





Νι := 2 Nə := 2 Ns := 3 
AJ:=1 АС := AJ В: АС АЕ = M 
1 
AD = AF AC АР СЕ := AF - AC 
2 Ν2 
Т СС-АС-АС  R,:-AG Е, = СЕ D:-CG 





R2+D - ЗЫ 




















BC := АВ := AC + BC 
2.D 
BJ-AJ-AB BH: № AH:- ВН +АВ  GH:- AH- AG. HR - ER? - GH 
N3 
AP:= HR PR:=BH PS:SHTR в$=АР+Р$ RS- ‚РЕ? 4PS? №8 := RS 
HR 
2 
CN := СЕ CS [№2 + СМ ck: CN sk: cs ск kN -4cN)- CK? км = BCEN 
CS BS 
SM := SK+KM SL: М gp Bs SL  EN:-BL СЕ | CN? — EN? 
CS 
Hr: СЕНЕ от-нт-сн со = RCG ϱκ:- εκ. СО ОК = 0.125 
EN G 
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04/17/96b A Circle In А Crescent 


AQ 
7 
FE / Ny ‘= 1.7 Ν2 2-02 N3 = 1.3 
Ж / | 
Ж / | АК =1 AF: АК ұр = АЕ FK AF 
΄ / | 2 
АН = АК длЕ= АН ΕΠΑΕ Ар АЕ 


DE := AE – AD DH := ЕН + DE DN ‘= DH 





ΡΕΙΞΑΕ- AD R,:-AF R5:-DH  D:-DF 


2 2 2 
_ R2 +D - Кі 














CD: АС := AD + CD 
2D 
CK - AK - AC GJ = СК CF := СК - FK 
N3 
FJ: CJ- CF JP = (ЕР - ЕЈ2 rs: FP CF pg. gg,gp 05:= ΠΒ ρρ.. ΠΩ 
JP FP 
2 
cs: ТРЕ cq. 0s 6 NQ:=PQ ро := NQ 4 DN? р = PN Ім = рм - pi? 
FJ DQ 
- CD LN _ CQ.QZ 


LZ: 





QZ := DQ – DL + LZ b NEN CM := CQ- МО GN := CM 








CG = | DN? -GN Bj: CGJP вк BJ- FJ ЕО- FPDF ob. Ер ЕО ОР = 0.175 
GN BF 
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04/22/96 


Given BF as a ratio to BM and EG as a ratio to ΕΙ, what is СЕ? 














AB ined ВМ := АВ ВЕ = АВ 
2 
ВГ, :- AB BF p BM 
Ny 
i= 2 2 ux 
EF = ВЕ - ВЕ EI - 2 ЕК 
ЕС ja FL FG := EG - EF 
Ν2 


BG -- BE? + ЕС? GL:- BL- BG DG:-GL СН := ЕС ЄТ. της GL? _ GH? EH :- EG + GH 
BG 
EL := ЛЕН? em: ËL віз ві? -JL LN = PEIE GN: NLN? και JN:= JLN? EE ifs 
2 





BJ 
2 2 S4 +S -s 
EJ: JL EN = (ЈМ КЕР Sq: EG 8, ЗЕМ S4:2 GN. GO: 2 1? 
| 251 
NO:-4GN!- GO? NR AM GS X RS = GN- (NR + GS). DT :- RS DS := DG? - GS? 
N N 


RT:- DS OR:-4NO?- NR? OT = OR- RT DO := (рт? + ОТ? 


S4 Ε81- SO 7 ; 
81:60 $5: DG 81550 OQ: ——— ———-. 60-60-00 ро := JDO’ - 00 














251 
mye СОВЕ ος BERG СЕ - 0193 
DQ FU + EF 
Edit In progress for three circles. с Eo A 
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Process summary 
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Place EF and GH and find JK. 





АВ := 108 ВС-АВ AC-2AB BD:= ABN | 


D-BD 
CD = {BC «BD? БЕ:=< 








Ν2 
; . 2 2 
DE := CD - EF BE:- JDE - BD 
AE - EF 
AE:=AB+BE GH= 
N3 


EG:=EF+GH DG:=CD-GH Ва- 


2 2 2 
DE D -E 
Db := DE +DG -EG Eb := [pg _ ры 


2рс 


ВЕ СО 
DE 
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: DE? Db-DE DE? 
ο — c! к=з παμε и) 
Eb Eb BD 
BED DEE Ee DE 
Ed := i езе g Ef := Е 
ΡΕ Dc DE + Ее 
Ες Ef ре Вр 
Eg = ы bg := Eb - Eg ВМ з в 
ΡΕ Db 
ВМ.СР 
ΡΜ = {BD RVC Bis PME 
DM 
BD-HM 
HM:=CD-DM  Hk- 
DM 
2 
BM-Hk Hk 
Mk = (ess. H= [nd +I 
BD Mk 
BE EF 
Ea з Ваз ВЕ + Еа Ја:= Ik + Ba + Bk 
DE 
BD-EF are нг. 
Fa з FI за + Еа Л:= — 
DE FI 
Fa JI Ρ. 
m :Ξ al JK = Dm 
FI BD + Jm 
JK = 17.571 


When GH is small, so that H is on the other side of 
BD, the similarity point is on the other side of the 
figure. 
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04/23/96 Plate | 


Is CF always equal to EK? 





M 
N1 =з АВ = 1 
" АН :- AB: N 1 BH :- AH - AB 
у ΡΗ 
Α Ρα- BN :- BG GO := BG НР:- BG 
2 


СМ ‘= BG GH := ВС AG = AH - GH 


2 
АМ := GM? + AG? AL := АС. 
AM 


ГМ := AM - AL JL:=LM АЈ:= AM - (JL + LM) AD := асо 











Вр ‘= ΑΡ - AB 





BD -BN DF з DH-DJ 


=, ------- CD:=BD- ВС СЕ: CD + ΡΕ 
BN + DJ BN + DJ 


DH := BH - BD DJ := A4 BD -DH ВС = 


CF СМ AE 


CE ‘= — ВЕ :- ВС + CE AE :- AB + BE EK = ЕК – СЕ = 0 ЕК = 0.75 
2 
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04/23/96 Plate ΙΙ - Definition And Proof 


M Proof of equality in a tautologic is 
Mn" simply the demonstration that two 
` names аге synonyms. Is CF always 





z equal to EK? 
/ k N:= 3 АВ-1 ΑΗ ΞΝ 
| ~ 
ІН А BH :-N-1 BG :- Nal 
| 2 






































P^ ον / АС=Їм+! AM: 1425252 
M Кады d 2 
2 2 
go 1. (N + 1) їмо σε д Ж AD = (N+1)— 
2 2 | ) 
(25% (2.52.2 (3222 NE) 
вр := (N- D DH := № Ἢ DJ :- (N=) N Bc = (5-1) 
№ +1 (N? +1) (ΝΖ +1) (N 1)? 
розм — D МИН CD :=2(N-1) № 
[ON DN ei] [(n? кл) Ne 122] 
cF := 2N 10) CE = N.N - 1) ВЕ := (N=) АЕ := 2_N 
(N + 1)? (М +1)? (М +1) (М1) 
EK -2(ν-1). N ЕК CF-0 EK = 0.75 
(холу 


Meditation : Do these equations satisfy the requirement that a definition 
must contain both form and matter? 
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Three Circles 04/24/96 











Given AC, find CK and BH. 
М з 1.5 AF = 1 Ap = АЁ 
2 
AC 2 Е рО := Ар OR := АЕ 
Ν 
CD := AD - AC CO := CD? + DO? 
po а DOOR ср, ро-со ск=РО©°Р 
σο РО 





JK = CK KO := CD? + (DO + CK)? 





.JKSO г. CDSO 








SO:- KO-KS JS:= = JT ‘= JS + ST 
DO + CK 
то = KO ST тр. CDJT ρυ-το. (po,TU) СУ = DU CQ:=2.CK QV -σο- CV 
CD KO 
вн := EKEV ВН = 0.19 
ον 


Some Algebraic Names 


2 
1 qo2l(pAN-2N*2 мы A2 y 
N 2 N 2 > 

N -2:N«-2 


2 
СР := 42 20 зу ND ko v= Lo на ca e 
WN -2М+2.\/ 


2 2 
Jo = Lp ко ОЙ ΒΒ юм 
N NS + 2-N?-4.N42 N442.N2-4.N42 
ва. 09-0) Р 


ian cane ST зна e > 
м επ σσ 4 2N- 2)] 
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JT : 


TU 


DU: 


QV 














QN! + 2-N?- 4.N42/) 


ΣΝ (2) (N- 2)4N- 


-1 / ). UN 
> 42 E 2, ( 


La £2) 4N - 1). 











ic 


Маман NC 2. 2 NS) TO := N 
(N54 2:N - 2) (N e 2N -2) 


142). 


1) 


Ν +2= 142) 


N 
| 42-N- 2) (№ - Ja N 2 safa 


(N-1) 
N? 


[in 2) = 242) 


Working on Moving D. 
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One Over М + One 04/25/96 





Construct 1/(N+1) 


М1:-2817 Ν2:53 АС :=1 


AF:CACN,; СЕ:=АЕ-АС CE = 





. EF.DL 


DL:-FK EF:-CE ΡΕΞ 





.CD.CG 
HL 





BC: 
CF =№ 1-1 


"rr 
ene (N1- 1) 


DF iuc 1) Ny 
(1-51) Мі 


А АЕ>АС%СЕ FK:=ACN, ЕЈ: = КАЕ 
АЕ 
G:EE^C ср:-сСЕ- ΡΕ pp - cc HL:=DL- DH 








1+N 
АЕ:=— (1+№1) | ЕКОМ» шек πο 
n μαι е. 1 вс=0 
(1-51) Ny №+1 
042596.тса 
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Three Base Theorem. 


Three peaks, three predictable bases that intersect 
our hypotenuse through the Gemini roots. 
































BC = 7.2 CI = 216 CG = ñ BI - BC + CI 


BE = АВСВІ BM = 61.38 


M 2 2 
EM = ВМ” + ВЕ” BD = EM - BM 


BH = ВМ + ЕМ GN = CG CE = BE - BC 
































СВ A  EI-CI-CE ΕΝ - /CE-EI EH = BH - BE 
Ц 
EN? 
T EG - EI- σα AE = — HI - EI EH 
EG 
HL - UR AG = AE + EG 
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Ma μετ ο ΕΝ 
S HL 
BG ES AG бн (аф ες 
(Ea + EG) 
| ΕΙ = σα + FG FP = 4CF-FI 
Αμ. Аб СЕС. πο τε 
ΑΕ 
- a 
НО BEB А Вене: Зо 
U EF 
U | 
S 
AC - АЕ CE AI - АС + CI 
W AP -= JAF ЕР? Aw -ACA 
L AP 
Ax - АҒАМ cx αχ AC XI - СІ CX 
) АР 
H O ХОВ А WX -4CX-XI XG = CG- CX YU = XG 
U YT UV = CG YV = YU + UV XH БЕЙ 
WX + GU 
СН -АН AC CH _, 
XH + CX 
CD-BD-BC px  C*WX. 
WX + GU 
CD _, 
CX - DX 
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Un 
U 











































































































L w ЕІ-ЕО 
οχι. GU AU zu. c. ВО РЕФ 
2 АС ЕН 
L D 
C f = . 
H G x ША EE ΝΙΝ 
lu οἱ G CE-Ce 
U EO + Ef 
D d 
S D 
! Ek = αυ в = ΕΚΒΙ сщ о БЕВС 
ΒΕ 
- - i findest doo ES 
ЕР + Fn 
Hb q 2 B А 
РН _, πρ. «ΠΡ 
р = AH - AF FP + Cm 
б. м 
ΟΕ - DF 
h 
П 
04 26 96.MCD 


Раде З 4/26/96 


A Root Flgure 04/27/96 


Given CD, CE, and EF - CE, and that CD is the square root of BCxBF, find 
BC. 





Ν{55 М2::3 CD :=1 
CE := CD. N 1 СЕ:=2.СЕ FK:-CDN 2 


ОМ -εκ EL:-FK DF:=CF-CD 














εε- Еј = DMEE πει EJ 
2 DF 
ΚΙ ΞΕΕ АЕ:= КОЕК дс-ағ-СЕ σα: AC рн:-сс нм =рм-рн вс СОН 
JL AF HM 
ΒΕ:ΞΒΟ ΟΕ  BD:BC«CD АВСВЕ-Вр-0 
Құм; 
CF Ξ2ΝΙ ΕΚ:ΞΝ2 ΡΕΞ[2Νῃ-1) ΕΕΞΝΙ Ed 
Ni- 
πα го жыл Πα ο. 28 ο μι. a 
2Ν1-1) N,-1 (N1- 1) (2Ν1- 1) 
РОН ο αμ πε. ιτ. шалт 
23-1 243-1) 2 (№-1) 2 (N1-1) 
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04 28 96.MCD 


I had finally decided to write this up in Oct. of 94, 
and being punctual, here it is. 


| | | | Given one root in a prime root series, determine 
б Ε B A the rest of the series using the straight edge 
method. The other method uses a compass and is 
shown at the end of document. 





Process Summary will use “th root series for 
example. 


AG = 3° AB-1 AE=-3° 


BG = AG - АВ GZ - BG YZ - BG 












































BY - BG BE - AE- AB EG - BG - BE 
ση. BYES 
BE 
H 
Ga 62:46 нь _ GH:(GH + GZ) 
EG GH + Ga 
Gb COH жылыны OM) J 
GH + Ga 
d 

Bac BOL: Bo εν. G Р | B Á 

ВУ + Gb 
AC - AB « BC 
σα. μα Bc py 5286 

9 
2 Υ 
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Ge Се 
і YZ-GK 
FG = —— AF - AG - FG 
KZ 
GK-KZ AG-KZ 
ре ια К! 
GK + Ga GK + Ga 
pp ο ο Ape BORED 
8 KZ - Ke 
1 1 
5 
(Ав? AG?) (АВ “Аа _ | 
АВ АС 
1 1 
ы 222219 2 n3) 
(АВ? АС?) is (AB^.AG?) = 
АР АЕ 
1 1 
5 
(AB'-AG^) (AB AG?) | | 
АЕ АС 
E € R8 А 





Compass method 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 
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What is DJ? 04/29/96 


DJ is the Geometric name, what is its Algebraic 
name? 


N:-5 AB -1 АС :-=АВ.М BG:=AG- AB 


BF :-— FK :=BF FO:-BF АЕ '-BF-AB 
2 


pr;FEFO Ак ;-JAF!.FK?  KO:-BG 























AF 

но:=АРКО ро -АКЕО  pn.-pno. po 
АК AF 

DJ :=DH-DO 





2 
AG:N BG:=N-1 BE Аріна! τες Νο AK ea a 





2 2 2 (N+D 
HO -(N« 0 O7 D. DO: LN 2C DH -2ν. О 
(2-22 ος з ма 
р] Ам В 
(N+1) 
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ВА 
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Geometric Exponential Series of the 
form 


Root - 6 842 8 


Root Root - 6 
У! Ν > М Κοοί Ν +N 
5 9 апа 1 0 























Root - 1 δ N Root _ N Root 
N Root 





Generalize some of the ratios found in 01_08_96 and 
01_16_96 for the sides of the right triangle. 


N=4 Root=4 М =1 BG-NAB-M 











AG - AB- BG BO T 
1 1 
Root Root 
АСЫ (ap AG) “Аны (ABAGT) 
ВС = AC- АВ EG = AG- АЕ FX = JAF + АС? 
2 
Mie. παν ВЗ OD BD: АВ 
ΕΧ ΕΧ 


DG = AG- ΑΡ DK - /вр:рс 
BK - ΒΡ’ + DK? GK - /ра? + DK? 


I ВК:ВС GL - СК-ЕС 
Ρα BG 


ВЈ. 
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Plug in BG here as М. AB as M. Plug in root series also. 


Ν-4 Root-4 ò = 1.. Root 
























































J 
b LE us αν М-1 
І, А 
GL =1.377 ВІ-0.275 E =5 = =5 
Root -ὃ 
AG Root 
>. AB Root - 6 
Root 
à zais ШЕ is > ο. =3075 ВК 075 
Root - 1 GL AB BJ 
AG Root б 
АВ 
К 
BD-B BD-F 
BM - x FQ - P 
BG BG 
J 
G ЗІР МБА 
б+2 6 
AG Root | AG Root 
AB (АВ 
1 0 
Root Root 
АС _ 9.769 On the left is the first and "3 - "3 
FQ ` last of the series, on the B AB 
right is the entire series. 
Ane = 32.665 
BM 
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12/20/96 Alternate Method Quad Roots 


If FN:FP as BQ:BS then quad roots series can be 
divided off in the figure. 


/ % № = 2 Nə -.2 
АВ = 1 AL = ABN, 
BL := AL – АВ В := ВІ, LT:- BL 


ВН = РЬ HL:-BH ВО:-Б5-М, 
2 











AF := ААВ-АТ, FL :- AL - AF BF :- AF - AB 


ЕР := /BF-FL FN:= ВОР ұр, BEEN 











BS BQ 

EL := EF + FL ЕС -- EF FL go = ENEG 
EL EF 
GL-LR 








GL ‘= FL - FG LR :- BQ JL = ———_ 
LR + GO 











AJ := AL - JL 





1 


/ 3\4 
(AB-AL) — AJ = 0 
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(AB^- AE), 3 )- = 0.00€ 


(AB-AE2) 3 )- D= 0. 






































04/04/97 Triangles 


Given the base, one side and the height of a triangle, find both 
possible lengths of the remaining side. 


АВ := 5 АС := 4 CD :- 3 


AD := АС? - CD? BD, := AB+AD BD,:-AB- AD 
BC,:-JCD'-BD,? ВС) = |c? + BD >? 


BC | = 8.213 BC 5 = 3.813 





51:= AB $5:- AC 53 - BC, 


251 


$1 := AB $2 := АС 53:- ВС; 


251 
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= 0.995 inches 
м|= 1.745 inches 
Ε 3.061 inches 


dv» 
Ww = 1-000 


< 
A 
i 
T 


* 
--- 


mZBPGI 
mZBRCEFZ = 2000 


ΠΙΖΒΡΟΙ = 30.636° 








[э-Єчһе-Нобїз: 

















Р 

mZBPCEFZ =15.318° 

5 mZFZCECD =15.318° 

ҒА T mZCDCECC = 15.318? 

+ /Animate і За =45.954° 
г: KY PCECC 












































2i 
| Н------С--------ее------------------ 























09/11/97 Тһе Ellipse 


Given that the major axis is AD and the minor axis EF, derive 
the formula for the radius CG, the height BG, and the foci axis 
MN. 


Мі:3 N5:-4 








AD := 1 EF - Ар АВ _ AD 
М1 Ν2 
BD:-AD- AB ВЈ:= JAB.BD 
АСАР ВС i-AC-aAB сн 
2 2 
CJ := AC pG := BEACH 
CJ 





IN; -1 
-CG-0 5-5 —-BG-0 


2ΝΙ Ν2 (Na N1) 
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(AB^- AE), 3 )- = 0.00€ 


(AB-AE2) 3 )- D= 0. 












































A Square In А Triangle 02/10/98 


What is the Algebraic Name for the square as 
given in a right triangle? What is the 
Algebraic name for the ratio AE/AC? 








G On 
| EM a X 
E No. 
р ` 
E 


N := 4 АЕ = 1 ЕС ЕМ 

АВ:=АЁ ву:- ЁС pp.= ву 
2 2 

АЕ 


Ар := АВ + BD CE:-BD - 
AD 


АС := АЕ - CE ЕС := EG - CE 


Раде 1 


Alternate Method Root Series 02/25/98 


Given a length and a unit, raise that 
length to any whole power. 


Given for the third power. 


N:-1.53 AH:-1 HN:- AH. N 














HJ: ΗΝ: AH. FH: AH HJ. Ap .- ΑΗ. FH 
AH + HJ 
y^ FG = FH DF := SF ТС AD := AF. DF 
iJ / AF + FG 
| ~G DE := ΡΕ BD:= AP DE дв = AD - BD 
ας AD 4 DE 
ыб АН АН АН 
n 23 м-0 -x-0 -x-0 
Ἔν ΑΕ ΑΡ ΑΒ 
Β Α 
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Sum Divided by One Powered 02/25/9868 


ΝΙΞ5 N5:-6 АН:=1 НМ ΞΑΗΝΙΑΝ ΞΑΗΝ2 


2 
-АННМ Му AH HO АЕ о АН 
AN AO 


HO: 





FH = АН _ AF EG :- FH рез AF ЁС Ap = ΑΕ. DF 
AF + FG 
ΡΕ := DF вр оз ÀP PE Ав - AD BD 
AD 4 DE 


| 5 
AH ΝΙΝ! 
AB \ Ν2 
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? 344/5 
> 343/5 
> 342/5 
> 3+1/5 


> 244/5 
> 243/5 
> 2+2/5 
> 2+1/5 


> 1+4/5 
> 1+3/5 
? 1+2/5 
> 1+1/5 


+ * * 
N © > 


MAN 





RC =0.150 inches 
ОС = 2.073 inches 





RC = 13.824 




















Ш 


43 - 64.000 
3 
g 5) - 54.872 
(3 + = J = 46.656 
2\3 
(3 + 2) - 39.304 
(3 + 5} =32.768 
33 = 27.000 
3 
(2+ 5) - 21.952 
з № 
(2+ | = 17.576 
2\3 
(2+ 2) - 13.824 
1\3 
(>. 5) - 10.648 
4 Ww 
( " з) = 5.832 
3 З 
( + 3) - 4.096 
2 8 
( + 2) - 2.744 
1\3 
( + 5) Ξ 1.728 


+ 244/5 
> 243/5| BC 
> 242/5 


> 3+4/5 
> 3+3/5 
> 3+2/5 


> 3+1/5 
эз 


> 1+4/5 
> 1+3/5 
> 1+2/5 
> 1+1/5 


[|+ 

NIN 

> 55 + 
о ої = 
+ 

> 


= 1.500 
"AF = 2.250 
АВ 
"AE = 3.375 








о 


* 
N 

















Given line AB, divide it by the 
equation 
| (ВС + АП) 


ΑΡ 
> 244/5 


> 2+3/5| AD 
? 2+2/5 
> 2+1/5 


number. 


>4 
> 3+4/5 
> 343/5 
> 342/5 
> 3+1/5 
эз 


> 1+4/5 
> 1+3/5 
> 1+2/5 
> 1+1/5 


| (BC + АШ | РА 


| (BC + AD) f- ou 


| (ВО + AD) ) = 3.375 


, 


where W is a whole 


042398 


























Trisection and Square Roots 
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(AB^- AE), 3 )- = 0.00€ 


(AB-AE2) 3 )- D= 0. 






































On Gemini Roots 07/24/99 


CE is to EF as CY is to CW 


Ni := 6.429 


AB := .438 


BD :- ΑΡ - AB 








CW := BC 
КУ := BC 
BI := AI - AB 





ІК = ABI ‘DI 


AC :- AB + BC 
































Nə =2 
AD := АВ № 
ВС = BD 

2 
CT := BC 
ΑΙ = 4AB -AD 
DI := BD - BI 
АЕ :- AI 


ED := AD + AE 





CE: АСТАЕ ЕЕ:= СЕ 
Ν2 
ВЕ := ΔΕ AB EI:= AE 4 AI 
FI ‘= EI - EF rG EY 
FV + IR 
EG := EF + FG GI = FI ЕС GM = EVC! ya: EGIR кү Ia ED. πῃ. + IR? 
FI GM Ia + DI 
Ba ‘= Ia ВТ ВН := BEBE RH = BE + BH CI:=AC-AIJO з IRCE J= CLJO 
Ba CI + Ia IR 


πα су су « ΚΟ СУ СЕ , 
Л CW ΕΕ 
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Раде 1 


А Delian Solution 08/11/99 


What аге the minor and major axis 


a: for the ellipse that will give point Z 
T for the cube root? 
1 АВ :=1 М=16 AG :=AB:N 
v» / ВС =АС-АВ  AD:-A4AB-AG 
(O 
>< ) 









































ΒΕ «76 FG'=BF АЕ:=АВ+ВЕ 
2 
AAF? + FX? FX 
FX BF МЕ:=ЛА ЯГА τες 
2 2 
G 
‚ AF = _ 
ML З Mf- Lf FL = Xd:-FL df:-Lf 
IX:-FX | Md:-Mf4 df MX ‘=a Xa+ Md? 
Sx: МАХ µε ΜΙ, gy. SX 
ІХ- МІ, ML + FX 2 
Fg:-FL- Lg хае МАТЕ Qg = ОХ – Хе 
ха 
Kg = ХЕ 28 GK :=FG+Fg+Kg GJ:=BG 
Fg 
ot :=F8GK JT:=GJ+GT IJ:=BF 
FX 
νη 
Ер - οὐ gp. ΙΧ GT 
JT JT 
| ΜΝ m 220220 KP-Oi _ ae _ Κε’ 
KP '=Fg+Kg+FP Pi:=Lf Oi:=OP+Pi | Ві 27-33 | fi:zFP FL fh:=hi- fi KO -4KP? + ОР 


OP 


hk = КР до ОР драмі кк? fk? Nhi=hk+Nk Oh: Οἱ NO:=0h-Nh KN:-KO- NO 
KO KO OP 
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м:=-ОРКЧ кү КРКМ εκ:-κρ. ҰР ΕΙ :-Εκ- κι МХ :=4(FX+ND24FP xy c МХ ры = МОХУ 
κο IX- NI NX 
- ЕГЕХ ал, рт Бо Ym=:EX™ ΤΙΞΣΒΕ ПОЗУ 
FX + NI Fl Fo 
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IS := 


IL IX 
IX- ML 





I8 - SX! + P 
215 


Іп 





Ха :=4IX?- m? QR ОХ 


ІЅ – In 


KG :=ЕК+ЕС KT -4KG?. GT 


KY: 


- КТ-Үш 





«КСО 
GT 


KQ 


RY :=KY-KQ+QR ВҮ- 4.119 


Xd:-FL dp: 
xp = GT Xd 
KT 





_GK-Xd 
KT 


Ор:-ОХ- Xp Ва:=Ор 


er:-dq Re:=RY Rr -ARe!- er? 


Rs: 


. ReRq 
Rr 


Rs - 7.171 


ра :=ОК dq:-dp- pq 


Раде 2 


Is the segment Zv equal to the 
perpendicular for the ellipse? 


wile 
wile 


AC:=(AB?-AG) АЕ = (AB-AG?} 


BC :=AC- АВ BE :=АЕ- AB 
СЕ ΞΡΕ- BC ЕС :=ВС- ВЕ 


_ ВС.СЕ 
ВС + EG 


GU:-BG- BU UZ :=4 BU-GU 


_KG-UZ 
T 


CU: BU :=ВС + CU 











UW: Gg :- GK- Kg 


tu:=QR et jp tu Gt :- Gg + gt 
GK 


GW:-GU-UW Wt:=GW- Gt 











КЕРУ кескі Ros E 
KT KT 


Rv ‘=tv— Rt bc:-2:Rs  Rc:-Rs 




















ev:=Re+Rv Yw :- 2:RY wz;:ETUZ 
GT 
ууу СКИХ Ayi WZ — Му | 
L GT 
N 1 
1 AC 3 
N1:=Yw N5:=be Na:-cv N 4:7 bc Ма М-М) — – Zv= 0 ------ 27-0 
1 2 3 4 3( 4 3) М» ΖΑΒ 


Ν 
JN 3 (N 4- № 3) = is from 09/11/97 The Ellipse for the segment Zv (BG), units divided 
2 


out. 
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PD = 0.601 inches 
PC - 5.299 inches 





PC 





ARAS z 1.323 inches 
QR - 1.323 inches 
ARAS - QR z0.000 inches 
PD = 0.601 inches 
PC = 5.299 inches 
PR = 1.241 inches 
ΡΩ Ξ 2.564 inches 












(PD2.PC). 3 ) - РВ =0. 





(ρυ-ρο2 2) PQ =0. 






































Since the figure only uses proportion, which has been proven any proof of the figure can be left for ап 


exersize. 





















































© || о NI |] OO || OI |] Go IN = 











> X 1/10 








> X 2/10 








> X 3/10 








> X 4/10 








> X 5/10 








> X 6/10 








> X 7/10 








> X 8/10 








> X 9/10 











>X1 
































> X 11/10 








> X 12/10 














- 
e 


> X 13/10 














> X 14/10 








> X 15/10 








> X 16/10 








> X 17/10 








> X 18/10 








> X 19/10 














э Х2 














Linear Multiplication and Division, 
Dual Vanishing Point Method 
Unit and Universe of Discourse. 


Appendix А 


Step by Step 




















1/3 





1 
213 = 1.260. £ 


7 = 1.260. 











‘J 





As this method of construction does not quite make it to two, sixteen will do as well. 


The Delian Quest Appendix A Clark 


Plate 1 














Ж 
| | . AB-LN-16AG-ABxN 
М | B ^" BG = AG - AB, AD - AB x AG 
N, 














Plate 2 























Ж 
/ 
/ 
/ = 
| Ne 
BF = Be FG = BF, AF = AB+ BF а ET 
2 | AN 
\ \ 
FX = BF, Mt = МАЕ ЕХ pp ЕХ \ | 
2 2 N | 
N | 
Ж / 
E Š У Е / 
/ 
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Plate 3 














> 
| N к 
i A^ ML=Mf-Lf, FL =“ Xd =FL,df = Lf 
\ | IX=FX,Md = Mf + df, MX = ХФ + Μα 
N | 
М | | 
" y " f 
/ ` / 
\ T ы 
| N 














Plate 4 





> 
Ж 
/ 

| 

MX x IX КІМІ, SX | 
SX = Tx Μι 87 ML + rx: QX 72 \ | 
МХхЕ N | 
Fg = FL - Lg, Xg = — a Ов = ОХ -Xg N | 
“ | 
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Plate 5 


x 
Kg = ХЕ OE GK = FG + Fg + Kg GJ =BG 





ста ЕХОК ур - GJ GT, = BF 























Plate 6 


IJ x GJ 
FP = > 


IX x GT 
OP = JT 


KP =Fg + 
Kg + FP 
Pi=Lf 

Oi = OP + Pi 


y; - SEXO! 
1= OP 
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Plate 7 



































fi = FP + FL 
fh = hi-fi 
KO -4/KP! + ОР? 
nk = KP >< fh 
5 KO 
_ OP x fh 
5 KO 
МЕ=МЕ 
Nk =^/МР — fk? 
Plate 8 
Nh = ВК + Nk 
KO x Oi 
Oh = бр 
МО = Oh - Nh 
КМ = KO - 
NO 
OP x КМ Ὃν, 
NI= KO V 
KPx KN | CT 
KI= κο | h 
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Plate 9 



































ο ~ 
à й “ ЕК - KP - FP, Fl =FK - КІ, NX =^/(ЕХ + МІУ ЕР 
і | |N uy NXXEX Qo ΕΧΧΥ, κ 
| \ “(aon NX ee 
N | | 
Ра 
ἡ Ὃ 

Plate 10 
о: И 

νι. > 
Үш- FI = 2xBF, IL -AFL? + ЕР | 
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Plate 11 The Minor Axis 


ILXIX IS - SX + DC 
IX-ML 8%  2xIS 


Xnx QX 
Xn -AIX - Int, QR = 


IS = 





КТ x Ym 


| -" 2 à " 
| ΚΤΞΝΟΚ΄ + GT’, KY = GT 





KQ = ος RY = KY -KQ «QR 




















Plate 12 


GK x Xd 
KT ‚ Pq = ОК 





Xd = FL,dp = 


GT x Xd 
dq-dp-pq.Xp-^ кт > Op =QX -Xp 
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Plate 13 Тһе Major Axis 























N || |/ А LT F 











Plate 14 


АС = (АВ x Аб)", АЕ = (ABx АС? 
BC = AC - AB, BE = AE - AB, CE = BE - BC 


ег = dq, Ке =RY, Rr = ве - ег, 


Rq =Qp, Rs = 





EG =BG - BE 6 
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Clark 


Plate 15 























Plate 16 


KT x tu 
GK 


GW = GU +UW, Wt =GW -Gt 


СТ x Wt 
у= КТ , Kt =GK -Gt 





tu = QR, gt = , Gt = Gg + gt 


The Delian Quest 








GU =BG - BU,UZ = 


UW 


_GKxUZ 
~ GT 


BUxGU 


, Gg =GK - Kg 


























Appendix A 


Clark 


Plate 17 


























Plate 18 


KT x UZ GK xt 
WZ = Мм Ἔ---- 


GT *'"'— GT 
Их = |WZ-Wv | 
№ = Ум, № = bc, N = cv, № = bc 





be = 2 x Rs, Вс = Rs, су = Re + Rv 
Ум =2х ВУ 





N 
NN x (N мух Zv = 0 
2 
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Clark 


First Philosophy: 
The Body Prophet 
And 
The Path To Enlightenment 
Through 
The Theory Of Forms 


Number of Words: 86629 
Number Of Pages: 192 


First Philosophy: The Body 
Prophet 
And 
The Path To Enlightenment 


Through 
The Theory Of Forms 


as presented by Plato and Aristotle 
with attempted explanations by John Clark 


Dedicated to those individuals in history who envisioned a humanity embracing Judgment 
Day as the day that men have come to learn judgment-to have learned how to reason-for it is 
reason that is the enlightenment of the soul: 

"Thus that in the soul which is called mind (by mind | mean that whereby the soul thinks and 
judges) is, before it thinks, not actually any real thing." On The Soul by Aristotle 


How can we ask our fellow man to be reasonable when we ourselves know not what reason is? 
Author 


Forewarning-Worth! 


I set out on a journey to find me a wise man that took me to the highest reaches of the earth. Upon 
arriving atop the tallest mountain, upon which the wisest of men sat, I discovered, much to my dismay, that 
he had but half a brain. And so I set out again to find me а wise man that took me to the deepest reaches of 
the sea. Upon arriving beneath the deepest ravine, within which sat the wisest of men, I discovered, much to 
my dismay, that she had but half a brain. And so I set off to find me two asses, one to carry the wisest man of 
the tallest mountain and the wisest man of the deepest watery ravine and carried them both, upon their 
respective ass, to a marshy plain. There I set them upon the damp ground, between heaven and hell, before 
each other but each other they did not see. Upon realizing the meaning of all my vain labor, I sat beneath a 
Dumnudumn tree and began to cry. Janus by Devoid Void 


What is Your Value? 


Answer these questions. 
1). What are you worth or what is your value? 
2). What is the value of any thing? 
When does a toaster quá toaster have value, when it cannot make toast or when it can? 


When does a car gud car have value, when it can not function or when it provides safe and 
dependable transportation? 


When does an ink-pen quá ink-pen have value, when it can no longer write or when it can 
write? 


When does a toaster quá toaster have the higher value, when it makes toast erratically or when 
it makes consistently fine toast? 


When does a car quá car attain to the highest value, when it performs erratically or when it 
performs dependably? 


When does an ink-pen дий ink-pen have the highest value? Etc., etc., etc. 


From these examples and many more one may come to believe that the greatest value of a 
thing is attained in the perfection of the function of that thing-especially if they have but one 
definition for value-one measure in their purse-see through a single eye. It may follow that in 
order to know what our own value is, we must know what our function is. In order to attain to 
our greatest value, our greatest worth as human beings, we will have to find a perfection of that 
function. 


Do you know what your function is? Do you care to know what your function is? 


When is a worker ready to work, when he has excused himself from all labor or when he 
seeks out his job? 


Why do you cry? asked the Dumnundumn tree, whereupon, I told the tree the tale of the two wise 
men. Most unfortunate. quipped the tree, but perhaps you should try beating the dog out of the frequency. Of 
course I recalled that when two frequencies are added together the resulting frequencies were the sum, the 
difference and the original two frequencies but I did not understand the meaning of the tree. A Dumnundumn 
tree can be most annoying with its crypticism. Give me kudos or give me criticism but please spare me the 
crypticism! A fact of reality, I know, is that crypticism is the spice of the Dumnundumn tree. So, in resolve, I 
sat the afternoon, after drying my tears, in meditations. How could I add the two wise men together to get the 
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dog of wisdom? Should I find me a surgeon? No, who could perform such a thing, besides that would not 
leave the original two. Perhaps they could have children! 


The man of the mountain and the woman of the sea had children. It was not easy getting them to 
marry апа have a family-she would cry, you have no feelings, and he would yell, you know not reason!—but 
over the years they had four children. One child had no brains at all; one was like its mother destined to live 
in a sea of tears; one like its father never aware of the warmth of a sun; and one had a whole brain. Janus by 
Devoid Void 


Heart andor Head? 


Commonly one will hear people speak of ignoring reason because it cannot be trusted—to 
follow one's heart or feelings, meaning emotion, while others speak of following reason-to 
ignore feelings because they cannot be trusted. Who is right? Should we rise above sensory 
experience or drown in a sea of tears? Perhaps neither or perhaps both. 


Is it possible to learn what our function is if we à priori demand that our function is not really 
our function? If the emotional deny reason or the reasonable deny emotion can we attain to any 
kind of value? Maybe the human brain is divided into two based on something real and 
necessary, say the definition of a thing itself? Maybe the human brain is divided the same way 
our senses are divided, between those that abstract matter and those that abstract form—and 
perhaps form is to reason as matter is to emotion? Perhaps it is not possible to attain to the 
perfection of our function until emotion becomes circumscribed by reason-emotion enrobed by 
reason. 


Definition of Thing: A definition provides that name of both a thing's form and a thing's 
matter. 


Form is absolute and is never difference, matter is relative and is always difference. 


By analogy then, 


Definition of Motive: Motive is emotion (matter) circumscribed by reason (form). 


There once was a child with a whole brain who set out on a journey to find a wise man that took him 
to the highest reaches of the earth. Upon arriving atop the tallest mountain, upon which the wisest of men sat, 
he discovered, much to his dismay, that the man had but half a brain. And so the child with a whole brain set 
out again to find a wise man, a journey that took him to the deepest reaches of the sea. Upon arriving beneath 
the deepest ravine, within which sat the wisest of men, the child with a whole brain discovered, much to his 
dismay, that the woman had but half a brain. And so he set off to find him two asses, one to carry the wisest 
man of the tallest mountain and the wisest man of the deepest watery ravine and carried them both, upon 
their respective ass, to a marshy plain. There he set them upon the damp ground, between heaven and hell, 
before each other but each other they did not see. The child with a whole brain bid each wise man to speak- 
in his own tongue, both about the same thing and at the same time. One of the wise men, the woman of the 
sea, spoke with matter—crafts—and the other wise man, the man of the mountain, spoke with form—words. The 
devoid (matter) and the void (form) came together to create a thing called knowledge. Thus the child 
achieved a formal education through his parents and became truly wise. Janus by Devoid Void 


At this point, the reader may not understand, perhaps Plato and Aristotle can help explain. 


Forewarning Page ii 


ΝΟΤΕ 


There are sections in this book with extra wide margins within which to take notes, wisdom, 
however, prefers something erasable. 


In order to acclimatize the reader into the use of synonyms by Plato and Aristotle, I have 
compiled a table. The table is not exhaustive. How the reader may use a word to mean something 
must be set aside and they must make an attempt to understand the use of words as the authors 
used them. 


Every body sense acquires and manipulates things, even the human mind. In order to start one 
on the way to comprehension, let me render a definition; 


Thing: A thing is any differences what so ever circumscribed by any form what so ever. 


Context of Synonyms 





Actuality: "the actuality or shape is smoothness. It is obvious then, from what has been said, what sensible 
substance is and how it exists-one kind of it as matter, another as form or actuality” 


“for the essence certainly attaches to the form and the actuality.!" 


“іп a formula there is always an element of matter as well as one of actuality; e.g. the circle is “а 
plane figure' 2" 


“But, as has been said, the proximate matter and the form are one and the same thing, the one 
potentially, and the other actually.3” 


"Obviously, therefore, the substance or form is actuality." 


"Further, then, these substances must be without matter; for they must be eternal, if anything is 
eternal. Therefore they must be actuality." 


"Now matter is potentiality, form actuality;" 


“Бог, as we said, the word substance has three meanings form, matter, and the complex of both 
and of these three what is called matter is potentiality, what is called form actuality.” 














Archetype: “In another sense (2) the form or the archetype, i.e. the statement of the essence, and its genuses, 
are called ‘causes’ (e.g. of the octave the relation of 2:, and generally number), and the parts in the 
definition." 

Differentiae: "the contraries as differentiae, i.e. Forms)" 

Essence: “but they furnish the forms as the essence of every other thing” 


"The form or pattern, i.e. the definition of the essence" 
"(By form I mean the essence of each thing and its primary substance.)" 


"when I speak of substance without matter I mean the essence." 








“А part’ may be a part either of the form (i.e. of the essence)" 





! Notice that after defining actuality to mean form he uses the two words as if they are now different. 

2 By substitution ‘in a formula there is always an element of matter as well as one of form; e.g. the circle is “а 
plane figure’.’ 

3 [s this a translator's error? Should be, “Вш, as has been said, the proximate matter and the form are of one and 
the same thing, the one potentially, and the other actually.’ 


Note Page iii 





“And since the essence is substance" 





Genus: "Moreover, primary substances are most properly called substances in virtue of the fact that they 
are the entities which underlie everything else, and that everything else is either predicated of 
them or present in them. Now the same relation which subsists between primary substance and 
everything else subsists also between the species and the genus: for the species is to the genus as 
subject is to predicate, since the genus is predicated of the species, whereas the species cannot 
be predicated of the genus. Thus we have a second ground for asserting that the species is more 
truly substance than the genus.” 


"the genus is the pattern of the various forms-of-a-genus; therefore the same thing will be 
pattern and copy." 


“Аз the genus is ‘in’ the species and generally the part of the specific form ‘in’ the definition of 
the specific form." 





Nature: "and not only is the first matter nature (and this in two senses, either the first, counting from the 
thing, or the first in general; e.g. in the case of works in bronze, bronze is first with reference to 
them, but in general perhaps water is first, if all things that can be melted are water), but also the 
form or essence, which is the end of the process of becoming.-(6) By an extension of meaning 
from this sense of ‘nature’ every essence in general has come to be called a ‘nature’, because the 
nature of a thing is one kind of essence." 


"For when we state the essential nature of the sphere or circle we do not include in the formula 
gold or bronze, because they do not belong to the essence, but if we are speaking of the copper or 
gold sphere we do include them." 


“Whether the form or the substratum is the essential nature of a physical object is not yet 
clear." 


“Another account is that ‘nature’ is the shape or form which is specified in the definition of the 
thing." 


“Thus in the second sense of ‘nature’ it would be the shape or form (not separable except in 
statement) of things which have in themselves a source of motion. (The combination of the two, 
e.g. man, is not ‘nature’ but ‘by nature’ or ‘natural’.) ^" 


“The form indeed is ‘nature’ rather than the matter; for a thing is more properly said to be what 
it is when it has attained to fulfillment than when it exists potentially.” 


“Since ‘nature’ has two senses, the form and the matter, we must investigate its objects as we 
would the essence of snubness. That is, such things are neither independent of matter nor can be 
defined in terms of matter only. Here too indeed one might raise a difficulty. Since there are two 
natures, with which is the physicist concerned?” 


“And since ‘nature’ means two things, the matter and the form, of which the latter is the end, 
and since all the rest is for the sake of the end, the form must be the cause in the sense of ‘that for 
the sake of which’.” 





Order: “By the ‘opposite’ I mean the ‘unmusical’, by the ‘subject’ ‘man’, and similarly I call the absence 


2” 


of shape or form or order the ‘opposite’, and the bronze or stone or gold the ‘subject’. 





Potentiality: Now matter is potentiality, form actuality; 


For, as we said, the word substance has three meanings form, matter, and the complex of both 
and of these three what is called matter is potentiality, what is called form actuality. 











Predicate: it is evident what the underlying matter is, of which the forms are predicated in the case of 








^ The phrase, not separable except in statement meaning that the perception is always of things, has a great deal 
of significance and number of implications. 
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sensible things 
a thing must share in its form as in something not predicated of a subject 
the predicate is a form and а ‘this’, the ultimate subject is matter and material substance 


In the case of predicates constituting the essential nature of a thing, it clearly terminates, seeing 
that if definition is possible, or in other words, if essential form is knowable, and an infinite series 
cannot be traversed, predicates constituting a thing's essential nature must be finite in number. 


And the positive form is one-the order, the acquired art of music, or any similar predicate. 





Quality: "Alike in the sphere of quality and in that of quantity there is that which corresponds rather to 
form and that which corresponds to matter." 





Subject: the predicate is a form and a ‘this’, the ultimate subject is matter and material substance. 


I call the absence of shape or form or order the ‘opposite’, and the bronze or stone or gold the 
‘subject’. 


it follows that the soul must be a ratio or formulable essence, not a matter or subject. 








Substance: “It follows, then, that ‘substance’ has two senses, (A) ultimate substratum, which is no longer 
predicated of anything else, and (B) that which, being a ‘this’, is also separable and of this 
nature is the shape or form of each thing.” 


“The word ‘substance’ is applied, if not in more senses, still at least to four main objects; for both 
the essence and the universal and the genus, are thought to be the substance of each thing, and 
fourthly the substratum.” 


“(By form I mean the essence of each thing and its primary substance.)” 


“(for we should have looked for forms in these cases if in any; for these are substances if 
anything is so)” 


“It is obvious then, from what has been said, what sensible substance is and how it exists—one 
kind of it as matter, another as form or actuality, while the third kind is that which is composed 
of these two.” 











One might see that Socrates, Plato and Aristotle were trying to abstract the definition of thing 
and elucidate the implications of this definition as the paradigm upon which all of reasoning is 
derived. The senses of the human body start with things and all manipulation follows from a 
thing. The first task of processing a thing is the abstraction of either form or matter. 


Paradigm of A Thing 


As one asserts a point (form) of linearity (matter), or elucidates the linearity (matter) between 
two points (form) to create a thing called a line, so too can one only assert or deny form or 
matter of a thing in the unit sentence. How these unit sentences are added and subtracted to form 
more complex sentences is a topic for another time. Suffice it to say, that without understanding 
the paradigm upon which a sentence is founded, it is not possible to write a grammar, 
consequently what has come down to us as grammar may have been overly embellished by 
miscomprehension—much like Bertrand Russell’s Theory Of Types. As a thing has one and only 
one definition, the founding paradigm for all logics is the same, be that the logic of a Geometric 
Figure (Grammar) or of English Grammar. 
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Introduction 


A man must be gifted with very considerable ability before he can learn that everything has a class 
and an absolute essence; and still more remarkable will he be who discovers all these things for himself, and 
having thoroughly investigated them is able to teach them to others. Parmenides by Plato 


What Is This Text About? 


Tsze-lu said, “Тһе ruler of Wei has been waiting for you, in order with you to administer the 
government. What will you consider the first thing to be done?" 


The Master replied, “What is necessary is to rectify names." 
“So! indeed!" said Tsze-lu. “You are wide of the mark! Why must there be such rectification?" 


The Master said, "How uncultivated you are, Yu! A superior man, in regard to what he does not 
know, shows a cautious reserve. 


“If names be not correct, language is not in accordance with the truth of things. If language be not in 
accordance with the truth of things, affairs cannot be carried on to success. Analects by Confucius 


The quest for reason seems to be indigenous to a very few individuals in every culture. This 
paper is about The Theory Of Forms found in the early Greek works of Plato and Aristotle. The 
importance of The Theory Of Forms cannot be overestimated. I am familiar with no work by 
any author who, in my estimation, understood what the theory is or its importance in the 
psychological foundation of the human mind 5. How I became interested in the study this theory 
and its importance to me is outlined in this introduction—but in a nutshell, The Theory Of Forms 
is an examination of the definition of the word thing and what the definition implies for all of 
reasoning. The paradigm upon which all reasoning is and must be based is the definition of a 
thing-the consequences of that definition is The Theory Of Forms. A thing is any difference 
what so ever circumscribed by any form what so ever. А thing-being-in the application of 
primary predication-is the foundation of reason and the foundation of the subject matter of First 
Philosophy. 


The definition of a thing not only divides all of logic into two major categories, one of which 
has not yet been understood as a logic, but also determines what the simple sentence is, what 
predication is, and how language itself must be conceived. The definition of a thing determines 
even what a Formal Presentation is. A Formal Presentation is two logic systems, one a 
relatiologic and one a tautologic, side by side saying the same thing, an idea that is based on the 
very definition of the word thing. This idea has been so misunderstood that almost all of what 
has been called Formal Systems are no more than waste paper-equivalent to mental 
masturbation. Plato stated (Seventh Letter) that the foundation of philosophy (First Philosophy) 
was very simple and could not be forgotten once understood (Elementary Predication), but he 
also said that he would never set it out in expository manner-Aristotle's method. Neither 
method, the pull method of Plato or the push method of Aristotle, seems to have been effective in 
teaching basic logic-grammar-historically Buridan's ass just wont move toward reason. 


What Are My Qualifications? 


I am a factory worker-a pseudo-intellectual. After winning a couple of writing awards, I 


5 This does not mean that I am familiar with much that has been written on the subject. 
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dropped ош of college to pursue my own path-there was and is to my mind something horribly 
wrong with man's ability, my ability, to think. I don't live in an age where the examination, the 
exercise, of our ability to think is a manly pursuit, I live in an age where even the smallest 
courtesy in examining reasoning can get one thrown in jail 6, Trying to entice people into an 
examination of how we think is met with reactions from people who are actually pained at the 
prospect of self-examination. Public entertainment has about reached the pits of common 
denomination-personal and social masturbation. How easily amused is the mass man-and how 
proud he is of such a vulgar achievement. This is a very strange world I live in. And so I dropped 
out. I set my own studies and do the best I can, alone, to answer some very fundamental 
questions that I don't believe I have ever seen rightly answered. I work on the Yoga Sutras, a 
translation is hinted at the likes of which I have never seen-a translation commensurate with the 
literary master Patanjali, not the Patanjali of mythology. I work in geometry and have developed 
a figure that leads one to all the information needed to solve the Delian Problem-the abstraction 
of cube roots. This work is written in Algebraic and Geometric Grammar. АП of the things I 
work on are to improve my understanding. But perhaps I am just another non-entity, just another 
lost and meaningless soul. All the same I am just a factory worker-a pseudo-intellectual. 


Where Am І Going? 


What is my purpose in life? Why do I live? What does it mean to be a better or worse person? 
What is the path to personal self-improvement? I believe that there is a right way to be, therefore 
I believe that these questions can be answered unequivocally. If one were to want a toaster that 
was the best that a toaster could be-a toaster that would make reliable breakfast toast every 
morning, not too light, not too dark, not an uneven baked surface, one that would not take all day 
to make the toast-then one would outline what the function of a toaster was and use these certain 
parameters as criteria for the accomplishments of that toaster. I must know what a toaster is 
suppose to do—what its designed function is-before I could even offer a suggestion in regard to 
perfecting that toaster. The same holds true for mankind-one must know what a man is for, what 
is his function, because the recognition of function precedes any means of objective 
determination of improvement by that measure. 


Does man have a function? Many claim that he does not by using a misdefined concept of free 
will or even by denying obvious and simple causality. Does man have a purpose? One must 
know what a man is before that question can be answered. There can be no criteria for ethics, 
law, or any other form of individual or social behavior until someone/something somewhere can 
give us, mankind, a hint as to what a man is! Although Plato and The Theory Of Forms is the 
intention of this paper, getting to Plato is going to take a seemingly very strange path. Maybe 
someone has given us a hint, but that hint cannot be seen until a certain goal is reached-the same 
as any other marker. Is there a class concept by which a man can be measured? 


6 [ was trying to defend myself in court, when the judge ask if anyone had any questions. I had not spoken a 
word for the entire proceedings, the judge acted as if I were not there. I raised my hand and asked for the states 
definition of marriage. The judge went into an immediate rage and threatened to have me thrown in jail for daring to 
ask that question. Today I am an American Slave. I am being forcibly dispossessed of my earnings and have been 
dispossessed of all my property. 
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The Number of His Name 


"there will be no cessation of evils for the sons of men, till either those who are pursuing a right and 
true philosophy receive sovereign power in the States, or those in power in the States by some 
dispensation of providence become true philosophers." The Seventh Letter by Plato. 


"The wise man should go through life with the same attitude of mind towards his country. If she should 
appear to him to be following a policy which is not a good one, he should say so, provided that his 
words are not likely either to fall on deaf ears or to lead to the loss of his own life. But force against his 
native land he should not use in order to bring about a change of constitution, when it is not possible for 
the best constitution to be introduced without driving men into exile or putting them to death; he should 
keep quiet and offer up prayers for his own welfare and for that of his country." The Seventh Letter by 
Plato. 


Ever had someone tell you, “It can't be done." but those words sound so absurd that you yearn 
to prove them wrong? Sometimes that very word impossible grates on the very fabric of one's 
soul. Sometimes the problem seems to be trivial, but once solved is so much more than trivial, 
for example, Number Theory and Its History by O. Ore O 1948 contains; 

"The names of the Bible have been a favorite field for gematry 7. Most famous is the Number of the 

Beast, given in the Revelation of St. John (13:18) *Here is wisdom. Let him that hath understanding count 

the number of the beast; for it is the number of a man and his number is six hundred three score and six." In 

spite of the innumerable researches on this question through the centuries it seems impossible to arrive at any 
definite solution. Clearly many names will have the same number. In the violent theological feuds of the 


Reformation it was a vicious stroke to write the opponent's name in such a way that his number became the 
fatal 666 of the beast." 


Why a number problem? What are numbers? I have always been amazed at man's conception as 
to what arithmetic and numbers were. They are just names in an order naming convention. Here, 
in the very fact of numbers is a hint as to why the problem was given in numbers-an ordered 
naming convention. There are unordered naming conventions, and there are ordered naming 
conventions-but traditionally, historically, currently Arithmetic is not seen simply as another 
grammar-another logic system and the myths about it are promoted by those who have been 
better paper trained than the average dog. At any rate I had come to wonder if I could figure out 
this bad boy's name. I went to a Hebrew bookstore and purchased a dictionary set. 


First of all, if how a number is translated into letters were discretional and not conventional, then 
there is no answer. Trying to push out an answer discretionally and not conventionally is simply 
a waste of time, motivated by some lack of reason. I remember being bidden in the text of the 
scripture to have but one measure in my purse-to see with a single eye-therefore I would suspect 
that this problem could only be solved by such an ideal. I reject cabalism and resort to the social 
convention of the Hebrew numbering system itself. Cabalism, by its very methods, violates the 
very tenets promoted by the Bible-and is thus a methodology based on contradiction. The fact 
that the answer depends on convention is no trivial statement. Reason is not possible, judgment 
is not possible, judgment day is not possible, until the human mind recognizes and uses standard 
conventions. The first stipulation then is that there is one and only one method of translating 
from number to letter and letter to number, and that is the established convention of the Hebrew 
number system. The number of his name is a name-not some name. 


7 Gematria: a cabalistic method of interpretation of the Hebrew scripture based upon the numerical value of the 
letters of the word. 
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“ог the number of his name ... for it is the number of а man, and his number is Six Hundred 
Threescore and Six." 


A numerology chart found in From One to Zero by George Ifrah provided me with , 


| Letter 





I do not know Hebrew, in fact the only language that I do know is a portion of my native 
tongue. Taking the four letters, I searched the dictionary for 400, 200, 60, 6. TRSV. There is no 
word listed in Hebrew Dictionary. Curious, the starting letter, according to the dictionary, is a 
letter that ends words-this implies that the numbers are backwards. 


Why would anyone, construct a meaningless puzzle? Certainly it cannot be meaningless— 
unless it was written by a moron. Perhaps there are hints in the text itself as to what to do with 
the four letters. 

Re:13;2 And the beast which I saw was like unto a leopard, and his feet were as the feet of a bear, and 
his mouth as the mouth of a lion: and the dragon gave him his power, and his seat, and great authority. 

Who described themselves in the Bible using all three images? 

Ho:13;7 Therefore I will be unto them as a lion; as a leopard by the way will I observe them: 


Ho:12;8 I will meet them as a bear that is bereaved of he whelps, and will rend the caul of their heart, 
and there will I devour them like a lion; the wild beast shall tear them. 
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The image is God but it is not God because, 


Re:12;18 Here is wisdom. Let him that hath understanding count the number of the beast: for it is the 
number of a man; and his number is Six Hundred Threescore and six. 


Itis a man. What is the relationship of God to man given in the scripture? 


Ge:1;27 So God created man in his own image, in the image of God created he him; male and female 
created he them. 


The image, perception is by image. When I look in the mirror I see an image; an image is 
backwards. 


Re:13;14 ... “that they should make an image to the beast..." (Quote from Moses here) Turn it around, 
6,60,200,400, or VSRT. 


Now I must bid the reader, in to understand the number of his name, once again, make an 
image of the beast. Now what Hebrew word does this image make? *to shutter" and the 
conversive (turning the past into the future and the future into the past.) Found in the dictionary 
written by R. Alcalay. The shutter that turns the past into the future and the future into the past. I 
recalled to mind the Law, the answer must be repeated two or three times in the text. 


Re:12;18 Here is wisdom. Let him that has understanding count the number of the beast: for it is the 
number of a man; and his number is Six Hundred Threescore and six. 


Putting the numbers in counting sequence is the same as taking their image-for at least the 
third time, make an image of the beast. And so there are at least three ways the text tells one to 
turn the letters around-to take their image. What is the significance of the shutter that turns the 
past into the future and the future into the past? 


Shutters 


"And these words, which I command thee this day, shall be in thine heart; And thou shalt teach them 
diligently unto thy children, and shalt talk of them when thou walkest by the way, and when thou liest 
down, and when thou riset up. And thou shalt bind them for a sign upon thine hand, and they shall be 
as frontlets between thine eyes. And thou shalt write them upon the posts of thy house, and on thy 
gates. 

De:27;2 “Апа it shall be on the day when ye shall pass over Jordan unto the land which the Lord thy 
God giveth thee, that thou shalt set thee up great stones, and plaister them with plaister: And thou shalt 
write upon them all the words of the law, when thou art passed over, that thou mayest go in unto the 
land which the Lord thy God giveth thee, a land that floweth with milk and honey; as the Lord God of 
thy fathers hath promised thee. Therefore it shall be when ye be gone over Jordan, that ye shall set up 
these stones, which I command you this day, in mount Ebal, and thou shalt plaister them with plaister." 


Seals 


Is:29;11 And the vision of all is become unto you as the words of a book that is sealed. 


Re:5;1 And I say in the right hand of him that sat on the throne a book written within and on the 
backside, sealed with seven seals. 


Re:7;3 *...till we have sealed the servants of our God in their foreheads.” 


Ez:9:4 "And the Lord said unto him, Go through the midst of the city, through the midst of 
Jerusalem, and set a mark upon the foreheads of the men that sigh and that cry for all the 
abominations that be done in the midst thereof." 


7 But in the days of the voice of the seventh angel, when he shall begin to sound, the mystery of God 
should be finished, as he hath declared to his servants the prophets. 


6 ...having seven horns and seven eyes which are the seven Spirits of God sent forth into all the earth. 
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Seven horns аге seven ways to protect our Ше and seven eyes are seven ways to perceive-if 
one can think in terms of one and only one measure, man has seven senses. What is the sense 
that turns the past into the future and the future into the past? How is prophecy and judgment the 
same? Is not the goal of reason to infer consequences? Do we not learn by past experience to 
predict the results of our behavior? Hello World! How simple does a puzzle have to be? And 
lastly, a solution is effected yet another way. I am not my stomach, nor my eyes, I am mind-a 
man is named, is addressed through his mind. 


Re:12;18 Here is wisdom. Let him that has understanding count the number of the beast: for it is the 
number of a man; and his number is Six Hundred Threescore and six. 


Apparently only one man in history was suppose to solve for the name of the beast. This man 
is supposed to have understanding, but I have no understanding. Now this is strange. At any rate 
one can consider a man as a collection of, seven-as a matter of biological fact-senses. The beast 
itself is a metaphor for a human body sense of mind responsible for judgment. The beast is man 
come unto judgment day-a day he has learned to distinguish right from wrong. 


What is the defining characteristic that allows one to classify all the body senses into one 
group such that he becomes the lamp of seven lights or a beast of seven eyes and seven horns or 
again as a Jew with seven wives hiding his nakedness? What is the simile in multis involved? 


Sense 


A definition, rightly described by Aristotle, states both the form and the substance of a thing. 
The definition of this thing called a sense is used like any other unit by which we can determine 
if another thing is a member of a class or not. It is a convention by which judgment is rendered. 
Definition determines how things are ordered. 


Body Sense: A body sense system is that which acquires something from the environment, 
processes that which it has acquired and the product is used to sustain and promote that human 
life. 


1) Gastro-intestinal system is a sense. 
Acquires food. 

2) Cardio-vascular system is a sense. 
Acquires oxygen. 

3) Visual system is a sense. 
Acquires perspective. 

4) The auditory system for gravitational orientation is a sense. 
Acquires balance. 

5) Tactile system for manipulation for crafts is a sense. 
Acquires the raw material for crafts. 

6) Reproductive system is a sense. 
Acquires D. N. A. for parenting. 


7) The human mind is a sense. 
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Acquires experience and process it so that we can predict the results of human 
behavior in order to sustain and promote our life. 


The Human Mind: That body system which acquires experiences, processes those 
experiences in order to predict the results of human behavior for the purpose of sustaining and 
promoting human life. 


Of course, I don't have it exactly right, what can be expected of a factory worker? But still, 
the beast is the sense of judgment performed by the human mind. The name of the beast is 
acquired from the very biological construction of man himself—objective reality as convention. 


Perception determines conception and conception determines will is the causal chain reflected 
by the definition of every human body sense. The definition of body sense demands that life is 
initiated through reconnaissance-acts of perception-experience and ultimately terminates in 
expression-what we do. By accomplishing through the function of each and every body sense 
those things that sustain and promote the life of the individual-through those things that are 
peculiar to each and every body sense—we attain to life and a Ше of reason-judgment. It is this 
individual concern that sums to the concerns of any social enterprise. This does not vary from 
individual to individual-or from society to society for there is one and only one definition of 
man. How we, as individuals and as a collective, attain to those ends which correlate to judgment 
vary as functions of environment and personal intelligence-like any other craft. Thought is a 
craft that initiates expression-action-enterprise-that is measured in longevity and quality of life. 
Grammar, logic, reasoning, judgment serve the purpose {ο have life апа have it more abundantly. 


By definition the human mind is a body sense and it acquires something from the 
environment, like all senses, and processes those things. The processing of things by the body's 
senses entails the abstraction of either form from thing or matter from a thing. The human body 
senses are then divided into two groups, those that abstract matter (breathing, eating, and craft) 
from a thing, and those which abstract form from a thing (sight, sex, reason). This is why those 
who have stated that we never know the thing in itself were entirely right, as a body sense 
abstracts either matter or form—otherwise the sense would not process a thing and not be a sense 
at all. This fact about abstraction leads us to The Theory Of Forms expounded in the works of 
Plato and Aristotle. 


The human mind processes a thing called experience. Experience is gathered during time and 
it is our experiences that feed the mind so that it can make a product that sustains and promotes 
our life. That product, as was pointed out by the grammarian Patanjali in a proper translation of 
the Yoga Sutras, is human behavior mitigated by judgment-predication-prediction-reason. We 
are the Body Prophets and it is our experiences that lead us to prophesy. Prophecy is the 
prediction of the results of human behavior or more generally predicting the results of 
propositional manipulations-propositional calculus, if you will. Or one might say we are to 
become philosophers by experiences leading us to judgment. The puzzle about the name of the 
beast is a children's story for minds just learning to reason. Was it not written that by eating 
(consuming) of the tree of life (experience) one might learn judgment (reason) and come to 
judgment day-a day when man can reason in truth-truely reason that is? Reason starts by 
understanding the definition of a word. 


Definitions 


As Aristotle pointed out, 
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It is also clear that the loss of any one of the senses entails the loss of а corresponding portion of 
knowledge, and that, since we learn either by induction or by demonstration, this knowledge cannot be 
acquired. Posterior Analytics by Aristotle 


the deprivation of experience (induction) is equitable to the loss of sense for without the 
acquisition of experience there is nothing for the mind to process (demonstration)-words are 
only form, they must be endowed with matter—experience. What kinds of experiences teach us 
how things are manipulated? Crafts. Our own psychology demands that we invest in crafts on a 
personal level. As words are the form, objects of sense the matter so too knowledge is the thing. 
It is these experiences that provide our mind with the material whereby we make abstractions 
needed to construct and understand definitions that are used to fulfill our function guided by 
right judgment. Learning how words are associated by rote is not the learning of reason. 


If things are defined in terms of matter and form, how are matter and form defined? 


But none of these primeval elements can be defined; they can only be named, for they have nothing 
but a name, and the things which are compounded of them, as they are complex, are expressed by a 
combination of names, for the combination of names is the essence of a definition. Theaetetus by Plato 


The definition of the phrase a thing not only divides logic into two branches ὃ but also 
provides one with a standard to divide words into three groups-those that stand for a thing, those 
that stand for forms, and those that stand for matter. It has been errantly believed that one can 
define any word in any group. This may have been a matter of contention between Aristotle and 
Plato. Plato rightly asserted that form and matter could only be named and must be learned by 
direct experience. Aristotle however called descriptions for constructing those experiences 
definitions also-thus making it appear that form and matter could be defined. As explained by 
Plato-demonstratred in Parmenides, this is not true, only things are defined—form and matter 
must be abstracted, or as Aristotle pointed out, inducted. Definition is the denotation of a things 
form and matter. Neither form nor matter can be defined because they are not things. As only 
things exist, one cannot say that either form or matter exists without contradicting the definition 
of a thing. Іп Parmenides Plato will also point out that one can neither deny form and matter 
existence. 


The meaning of words that denote things can be transmitted though a definition, how is the 
meaning of forms and matter transmitted? By abstraction-the so-called definition of a circle is 
not a definition at all, but it is a description for producing a circle from which experience may be 
acquired. Knowledge of matter is acquired also by direct experience. Again, forms and matter, 
as Plato pointed out, are simply named. One can indicate an abstraction-but that is not a 
definition. What is plainly indicated 15 that since a social structure relies on common elements— 
individuals-a common set of crafts allied with a common set of texts, situated in a formal 
system, that is taught through an educational system is the only means by which to perpetuate a 
common set of social values needed to maintain said structure. The survival of a social structure 
depends on shared meaning. 


8 Tautological and relatiological. 
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Forms Οἱ Enlightenment 


Plato outlined a path to enlightenment by describing what the human mind must accomplish 
to attain it. 
"But take the case of the other, who recognizes the existence of absolute beauty and is able to 


distinguish the idea from the objects which participate in the idea, neither putting the objects in the place of 
the idea nor the idea in the place of the objects—is he a dreamer, or is he awake?" The Republic by Plato 


This statement is one key to understanding the dialog called Parmenides. Plato will run 
through all the ways, and consequences of confusing form, matter and a thing. Putting this 
statement in general terms of The Theory Of Forms yields, 

But take the case of one who recognizes the existence of definitions and is able to distinguish the 


form from the matter which is contained by the form, neither putting the matter in the place of the form nor 
the form in the place of the matter—his mind is enlightened. 


Grammar only becomes operative when it is clear in the mind that a name is a form and that 
which is designated-contained-by that name is matter. The concept of definition means that the 
human mind is manipulating real abstract things comprised of names as form and what those 
names stand for as matter when it becomes grammatically functional. We must, as a result of this 
realization, first learn simple predication. What are the mistakes in thinking that the mind must 
learn to overcome? What does he mean by form and matter? 'This brings us to The Theory Of 
Forms. 


In Short 


Оп The Soul: Since according to common agreement there is nothing outside and separate in 
existence from sensible spatial magnitudes, the objects of thought are in the sensible forms, viz. both the 
abstract objects and all the states and affections of sensible things. Hence (1) no one can learn or 
understand anything in the absence of sense, and (when the mind is actively aware of anything it is 
necessarily aware of it along with an image; for images are like sensuous contents except in that they 
contain no matter. Aristotle. 


Thought is form without matter, thought is possible through the abstraction of form from 
things. The early Greek writers were on the brink of comprehending man as a group of senses 
where reason is divided in the same way form and matter are abstracted from the very 
experiences of things themselves which are the resources of those senses. 


Plato, probably initiated by Parmenides, realized that the definition of a thing provided the 
paradigm from which all reasoning is developed-it is the great paradigm of logic. This means 
that grammar, all grammars, are derived from that paradigm. The definition of a thing is really 
quite simple, any difference what so ever circumscribed by any form what so ever, is a thing. If 
one is not aware of which words stand for things, which for forms, and which for matter, one 
cannot help but think non-sense and express non-sense-one is in reality mentally dysfunctional. 
In that regard the following two quotes are equivalent. 


"But take the case of the other, who recognizes the existence of absolute beauty and is able to 
distinguish the idea from the objects which participate in the idea, neither putting the objects in the place of 
the idea nor the idea in the place of the objects—is he a dreamer, or is he awake?" The Republic by Plato 


“Thus that in the soul which is called mind (by mind I mean that whereby the soul thinks and judges) 
is, before it thinks, not actually any real thing." On The Soul by Aristotle 


This is what is meant in the Judeo-Christian Scripture that we are dead. This is why the 
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resurrection of the dead is on judgment day. Judgment Day is the day that man learns to reason, 
learns judgment, he comes to life. Not a mystical event at all-it is a simple biological fact. 
Certain wise men preached the resurrection of the dead through the only means, by definition, 
possible-the exercise of reason. These were and are the true preachers of truth in history. 


Every body sense processes things that it gathers from the environment-fundamentally the 
process abstracts and uses either the matter or the form from a thing. Only when the human 
mind functions by abstraction derived from direct experience can it be said to live. If it cannot 
perform its function, it is dead-that man's name will not be written in the Book Of Life. The 
denial of objective epistemology is the death of mankind. For example, digestion abstracts the 
matter and discards the form of the things we eat-it does not fabricate its own food. Breathing is 
the same. Tactile manipulation in crafts the same. Sex, hearing, seeing however all abstract form 
in a different way-leaving the matter. Reasoning uses forms abstracted from things called 
experience-it is for this reason that the paradigm is called The Theory Of Forms-if our concern 
was eating, breathing or crafts, we would call it The Theory Of Matter ?. Plato demonstrated that 
1f we removed the crafts from the definition of wisdom, then wisdom cannot be found. 


Another way of saying a thing is that it is matter that participates in a form and another way 
of saying a form contains matter is simile in multis. Plato stressed the simile in multis—the similar 
idea in the many examples—the one form (set) comprised of many examples (members). This 
fact is universal in propositional (a thing) manipulation and is a fundamental to the naming 
convention of any grammar \ logic system. For example, in Euclidean Geometry there is a point 
(form), linear difference (matter) and a line (a thing). Form and matter are always inseparable 
from a thing. In common grammar one asserts a name of experience. Imagine that someone were 
to say to you, given any of two of the three elements of Geometry, one may be asserted of the 
other or not. We can assert (predicate) a point of linear difference or the linear difference of a 
line but we cannot assert (predicate) a point of a point. These elemental assertions and denials 
are the procedures for constructing any Geometric figure-it is a relatiologic-a grammar. Imagine 
that someone were to say to you, given any two words in English Grammar one word may be 
asserted of the other or not. Have you, the reader, ever been taught in school the fundamentals of 
assertion and denial-a basic to understanding grammar? I, for myself, cannot recall such 
teachings—but then, I may have slept through it. 


Potatoes are food. А-В. 
Tomatoes аге not weapons! D z E. 


Elemental assertions and denials are what is used to construct all sentences-these Aristotle 
called premises. Two premises construct a definition when the assertion is of a thing’s form and 
a things matter. 


There is one set of ideas that underlies all grammar systems, one set of ideas that underlies all 
the manipulations we engage in with the environment-each system may be called a craft or a 
grammar or a logic if one recognize the simile in multis underlying them all. How do we know in 
any logic system which element may be asserted of which especially in a grammar system, like 
common grammars, where all words are composed from the same alphabet? Just as there are 


9 The Ethics by Spinoza was an attempt at The Theory Of Substance that he had offered as a counter to The 
Theory Of Forms, however Spinoza was not particularly bright, having no understanding of the abstraction, and 
botched the whole affair from the start. 
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causal relationships for constructing а Geometric figure, there аге causal relationships for 
constructing the English figure called a sentence. Because the abstraction is The Common 
Universal Of Sense, common sense for short, if one cannot comprehend, for example, the 
principles of Euclidean Geometry, that they be denied, then one has no hope of ever being 
literate in any grammar. There is one and only one founding paradigm upon which all reasoning 
is based, be it expressed in common grammar, geometry, arithmetic, algebra—or even frying an 
egg. One of the goals one must achieve to become enlightened is the real and objective process 
of abstracting the simile in multis and it in all the grammars we speak. 


Methods 


We cannot command the eyes to see, nor can sanity be legislated, but we can discover and 
engage in the exercise of the eyes and mind we do have. Short of a formal system exampled by 
Euclid, there are two general methods of writing to try and teach a subject-one is covert and one 
is overt. Both of these methods rely upon the memory of the individual readers. Plato tried 
covertly to educate men in the ways of reason through entertaining dialogs and was opposed 
(Seventh Letter) to the overt Aristotelian method of exposition. Examining Plato's prohibition 
against writing, perhaps acquired from Socrates, the dialogs, modeled after Aesop's fables, 
appears to be a compromise with his natural abhorrence for the mass man. 
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Definition 


Stranger. We ought always to come to an understanding about the thing itself in terms of a definition, 
and not merely about the name minus the definition. The Sophist by Plato 


How does a word get its meaning? What does definition mean? How is a word defined? 
Where does the definition of a word come from? Does definition supply the meaning of a word? 
What is the difference between definition and description? 


Plato on Definition 


The Seventh Letter: For everything that exists there are three instruments by which the 
knowledge of it is necessarily imparted; fourth, there is the knowledge itself, and, as fifth, we 
must count the thing itself which is known and truly exists. The first is the name, the, second the 
definition, the third the image, and the fourth the knowledge. If you wish to learn what I mean, 
take these in the case of one instance, and so understand them in the case of all. 


1). A circle is a thing spoken of, and its name is that very word which we have just uttered. 


2). The second thing belonging to it is its definition, made up names and verbal forms. For 
that which has the name “round,” “annular,” or, “circle,” might be defined as that which has the 
distance from its circumference to its center everywhere equal. 


3). Third (image), comes that which is drawn and rubbed out again, or turned on a lathe and 
broken up-none of which things can happen to the circle itself-to which the other things, 
mentioned have reference; for it is something of a different order from them. 


4). Fourth, comes knowledge, intelligence and right opinion about these things. Under this 
one head we must group everything which has its existence, not in words nor in bodily shapes, 
but in souls-from which it is clear that it is something different from the nature of the circle itself 
and from the three things mentioned before. Of these things intelligence comes closest in kinship 
and likeness to the fifth, and the others are farther distant 10, 


The Seventh Letter: Again you must learn the point which comes next. Every circle, of those 
which are by the act of man drawn or even turned on a lathe, is full of that which is opposite to 
the fifth thing. For everywhere it has contact with the straight. But the circle itself, we say, has 
nothing in either smaller or greater, of that which is its opposite. We say also that the name is not 
a thing of permanence for any of them, and that nothing prevents the things now called round 
from being called straight, and the straight things round; for those who make changes and call 
things by opposite names, nothing will be less permanent (than a name). Again with regard to the 
definition, if it is made up of names and verbal forms, the same remark holds that there is no 
sufficiently durable permanence in it. And there is no end to the instances of the ambiguity from 
which each of the four suffers; but the greatest of them is that which we mentioned a little 
earlier, that, whereas there are two things, that which has real being, and that which is only a 
quality, when the soul is seeking to know, not the quality, but the essence, each of the four, 
presenting to the soul !! by word and in act that which it is not seeking (i.e., the quality), a thing 


10 Notice that Plato's five actually reduce to three-the paradigm of a thing. 1). Names and the ability to 
manipulate names. (forms) 2). Experience and the ability to manipulate experience. (matter) 3). The thing itself. 
П [n his use of soul mind should have been used by the translator. 
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open to refutation by the senses, being merely the thing presented to the soul in each particular 
case whether by statement or the act of showing, fills, one may say, every man with puzzlement 
and perplexity. 


Here Plato is well on his way, but he is not there yet. 


The Seventh Letter: Іп one word, the man who has no natural kinship with this matter cannot 
be made akin to it by quickness of learning or memory; for it cannot be engendered at all in 
natures which are foreign to it. Therefore, if men are not by nature kinship allied to justice and 
all other things that are honorable, though they may be good at learning and remembering other 
knowledge of various kinds-or if they have the kinship but are slow learners and have no 
memory-none of all these will ever learn to the full the truth about virtue and vice. For both must 
be learnt together; and together also must be learnt, by complete and long continued study, as I 
said at the beginning, the true and the false about all that has real being. After much effort, as 
names, definitions, sights, and other data of sense, are brought into contact and friction one with 
another, in the course of scrutiny and kindly testing by men who proceed by question and 
answer without ill will, with a sudden flash there shines forth understanding about every 
problem, and an intelligence whose efforts reach the furthest limits of human powers. Therefore 
every man of worth, when dealing with matters of worth, will be far from exposing them to ill 
feeling and misunderstanding among men by committing them to writing. In one word, then, it 
may be known from this that, if one sees written treatises composed by anyone, either the laws of 
a lawgiver, or in any other form whatever, these are not for that man the things of most worth, if 
he is a man of worth, but that his treasures are laid up in the fairest spot that he possesses. But if 
these things were worked at by him as things of real worth, and committed to writing, then 
surely, not gods, but men “һауе themselves bereft him of his wits 12," 


scrutiny and kindly testing by men who proceed by question and answer without ill will, here is the 
form by which the Platonic dialogs are based. This was a pastime of early Greek Philosophers. In the 
Seventh Letter one learns what topics Plato will be exampling and by what method he will produce 
them. There is a dialog, Phaedrus, which also gives a very valuable clue as to what the outline of a 
piece will be based on-a principle. Where Aesop used moral principles, Plato used principles of 
reason—when the reader grasps the principle of reason, they will then grasp the outline of a piece. 


Phaedrus: Socrates. First, the comprehension of scattered particulars in one idea; as in our 
definition of love, which whether true or false certainly gave clearness and consistency to the 
discourse, the speaker should define his several notions and so make his meaning clear. 


One of the foundations of reasoning. 


The Sophist: Stranger. We ought always to come to an understanding about the thing itself in 
terms of a definition, and not merely about the name minus the definition. 
Today it is common for a highly educated individual to not even notice the error in a statement 


such as 'Plato discussed knowledge of the absolute, but failed to discuss absolute knowledge.' which 
is so much like the mystics who translate /ife’s future into future lives. 


Theaetetus: Socrates. Come, you made a good beginning just now; let your own answer about 
roots be your model, and as you comprehended them all in one class, try and bring the many 
sorts of knowledge under one definition. 


1? Plato did not write in the expository manner, like Aristotle, instead he wrote in a way meant to stimulate 
thinking-unfortunately those who are not so quick witted still try to claim that Plato had expository meaning when 
he often had quite the opposite intention. 
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A founding principle of the name is the simple expression of an identity, name - name. Ву а 
name a class/set of objects is denoted. A definition is a standard of convention by which judgement 
of class membership, class inclusion or class exclusion, is determined-thus how names are 
deployed-part of a naming convention. Definition is a naming convention by which association of 
experiences, provided by the bodies senses, with names for a thing, a thing's form and a thing's 
matter is effected. If A is a thing, B its form and C its matterthen A- В + C, B- A- C, and C- А 
— B. The first equation is definitive, the second and third are abstractive. 


Theaetetus: Socrates. Let me give you, then, a dream in return for a dream:—I thought that I 
too had a dream, and I heard in my dream that the primeval letters or elements out of which you 
and I and all other things are compounded, have no reason or explanation; you can only name 
them, but no predicate can be either affirmed or denied of them, for in the one case existence, in 
the other non-existence is already implied, neither of which must be added, if you mean to speak 
of this or that thing by itself alone. It should not be called itself, or that, or each, or alone, or this, 
or the like; for these go about everywhere and are applied to all things, but are distinct from 
them; whereas, if the first elements could be described, and had a definition of their own, they 
would be spoken of apart from all else. But none of these primeval elements can be defined; they 
can only be named, for they have nothing but a name, and the things which are compounded of 
them, as they are complex, are expressed by a combination of names, for the combination of 
names is the essence of a definition. Thus, then, the elements or letters are only objects of 
perception, and cannot be defined or known; but the syllables or combinations of them are 
known and expressed, and are apprehended by true opinion. When, therefore, any one forms the 
true opinion of anything without rational explanation, you may say that his mind is truly 
exercised, but has no knowledge; for he who cannot give and receive a reason for a thing, has no 
knowledge of that thing; but when he adds rational explanation, then, he is perfected in 
knowledge and may be all that I have been denying of him. Was that the form in which the 
dream appeared to you? 


This, that nothing can be predicated of form or matter (elements of a thing), is what Plato will 
demonstrate in Parmenides. 


Theaetetus: Socrates. Understand why:—the reason 15, as I was just now saying, that if you get 
at the difference and distinguishing characteristic of each thing, then, as many persons affirm, 
you will get at the definition or explanation of it; but while you lay hold only of the common and 
not of the characteristic notion, you will only have the definition of those things to which this 
common quality belongs. 


Difference is matter and distinguishing characteristic is form. Here, Plato states that 
definition is composed by denoting a thing's matter and its form. 


Aristotle On Definition 


Posterior Analytics: But induction is impossible for those who have not sense perception. For it is 
sense perception alone which is adequate for grasping the particulars: they cannot be objects of scientific 
knowledge, because neither can universals give us knowledge of them without induction, nor can we get it 
through induction without sense—perception.~ 

Induction too will sufficiently convince us of this difference; for never yet by defining anything- 
essential attribute or accident-did we get knowledge of it 13. 


13 Aristotle along with Plato affirms that knowledge is not imparted through definition but only through direct 
experience with things. 
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Posterior Analytics: If a thesis assumes one part or the other of an enunciation, i.e. asserts 
either the existence or the non-existence of a subject, it is a hypothesis; if it does not so assert, it 
is a definition. Definition is a ‘thesis’ or a ‘laying something down’, since the arithmetician lays 
it down that to be a unit is to be quantitatively indivisible; but it is not a hypothesis, for to define 
what a unit is is not the same as to affirm its existence. 


Posterior Analytics: Our own doctrine is that not all knowledge is demonstrative: on the 
contrary, knowledge of the immediate premises is independent of demonstration. (The necessity 
of this is obvious; for since we must know the prior premises from which the demonstration is 
drawn, and since the regress must end in immediate truths, those truths must be indemonstrable.) 
Such, then, is our doctrine, and in addition we maintain that besides scientific knowledge there is 
its originative source which enables us to recognize the definitions. 


Another affirmation that knowledge starts by direct experience. 


Posterior Analytics: In the case of predicates constituting the essential nature of a thing, it 
clearly terminates, seeing that if definition is possible, or in other words, if essential form is 
knowable, and an infinite series cannot be traversed, predicates constituting a thing's essential 
nature must be finite in number. 


Reduction to experience. 


Posterior Analytics: (2) The universal has not a separate being over against groups of 
singulars. 


As the form of a thing does not separately exist apart from the matter of the thing so too the 
Universal (the Absolute) does not exist separable from the many particulars-thus the abstract thing 
is real, by definition, as Plato asserted. 


Posterior Analytics: (2) If there is a single identical definition i.e. if the commensurate 
universal is unequivocal-then the universal will possess being not less but more than some of the 
particulars, inasmuch as it is universals which comprise the imperishable, particulars that tend to 
perish. 


This was Plato's doctrine-since there is one and only one definition for a thing, a class of objects 
is a thing. By class definition, the member is not individually distinguishable. Keep this in mind when 
trying to figure out Plato's Parmenides. 


Posterior Analytics: The truth perhaps is that if a man grasp truths that cannot be other than 
they are, in the way in which he grasps the definitions through which demonstrations take place, 
he will have not opinion but knowledge: if on the other hand he apprehends these attributes as 
inhering in their subjects, but not in virtue of the subjects’ substance and essential nature 
possesses opinion and not genuine knowledge; and his opinion, if obtained through immediate 
premises, will be both of the fact and of the reasoned fact; if not so obtained, of the fact alone. 


Since demonstration takes place through definitions and definitions are a complex of names for a 
thing's form and matter and since the names of form and matter are learned by direct experience, 
without experience reason is not possible. Therefor, the production of a social class of individuals 
demonstrating a lack of reasoning ability may be directly related to sensory deprivation imposed by a 
sterile classroom environment. These confused and pointless individuals may be destined to a 
confused and pointless life. Perception determines conception and conception determines will is a 
causal chain originating in direct experience, a fact that makes those of us who would be parents 
wonder if there is not a standard set of experiences by which standards of civil society may be 
achieved. One set of experiences needed to come to understanding was located and formalized as 
The Elements by Euclid, it is Euclidean Geometry. Straightedge, compass and paper make it very 
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portable. Music and Gymnastics were other such sets of experiences. 


Posterior Analytics: Moreover, the basic premises of demonstrations are definitions, and it 
has already been shown that these will be found indemonstrable; either the basic premises will be 
demonstrable and will depend on prior premises, and the regress will be endless; or the primary 
truths will be indemonstrable definitions. 


In other words the /imit of knowledge starts at the beginning with direct experience. | once asked 
a group of people, ‘How does a word get its meaning?’ All different walks of life and educational 
levels, no one knew and so | said, ‘Don’t you remember? Mama, what is that? asks a child pointing 
to something, That is a chair.’ 


Posterior Analytics: Moreover it is clear, if we consider the methods of defining actually in 
use, that definition does not prove that the thing defined exists: since even if there does actually 
exist something which is equidistant from a center, yet why should the thing named in the 
definition exist? Why, in other words, should this be the formula defining circle? One might 
equally well call it the definition of mountain copper. For definitions do not carry a further 
guarantee that the thing defined can exist or that it is what they claim to define: one can always 
ask why. 


And yet still today most so-called formalist actually think that they can demand existence through 
words, “there exists" . . . non-sense. 


Posterior Analytics: Thus it follows that the degree of our knowledge of a thing’s essential 
nature is determined by the sense in which we are aware that it exists. 


The degree of knowledge is determined not only by the sense, but also by which ones and how 
many of them, also by duration and intimacy of sensual examination of the thing, experience with it. 
It follows then that a curriculum based on books alone does not produce knowledgeable students, 
but stupid ones. It is not the wise who challenges conventions nor is it the wise that cherishes a 
conventionless tradition or culture. 


Posterior Analytics: Since definition is said to be the statement of a thing’s nature, obviously 
one kind of definition will be a statement of the meaning of the name, or of an equivalent 
nominal formula. A definition in this sense tells you, e.g. the meaning of the phrase ‘triangular 
character’. When we are aware that triangle exists, we inquire the reason why it exists. But it is 
difficult thus to learn the definition of things the existence of which we do not genuinely know— 
the cause of this difficulty being, as we said before, that we only know accidentally whether or 
not the thing exists. Moreover, a statement may be a unity in either of two ways, by conjunction, 
like the Iliad, or because it exhibits a single predicate as inhering not accidentally in a single 
subject. 


A premise asserts either form or substance of a thing, not both so a definition is not 
accomplished by a premise. A definition is a sentence constructed from two premises, one denoting 
а thing’s substance and the other its form. 


Posterior Analytics: Another kind of definition is a formula exhibiting the cause of a thing's 
existence. Thus the former signifies without proving, but the latter will clearly be a quasi- 
demonstration of essential nature, differing from demonstration in the arrangement of its terms. 
For there is a difference between stating why it thunders, and stating what is the essential nature 
of thunder; since the first statement will be *Because fire is quenched in the clouds', while the 
statement of what the nature of thunder is will be *The noise of fire being quenched in the 
clouds’. Thus the same statement takes a different form: in one form it is continuous 
demonstration, in the other definition. Again, thunder can be defined as noise in the clouds, 
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which is the conclusion of the demonstration embodying essential nature. On the other hand the 
definition of immediates is an indemonstrable positing of essential nature. 


Immediates, direct experience with a thing and learning its form and its matter. 


Posterior Analytics: We conclude then that definition is (a) an indemonstrable statement of 
essential nature, or (b) a syllogism of essential nature differing from demonstration in 
grammatical form, or (c) the conclusion of a demonstration giving essential nature. 


Posterior Analytics: In establishing a definition by division one should keep three objects in 
view: (1) the admission only of elements in the definable form, (2) the arrangement of these in 
the right order, (3) the omission of no such elements. The first is feasible because one can 
establish genus and differentia through the topic of the genus, just as one can conclude the 
inherence of an accident through the topic of the accident. The right order will be achieved if the 
right term is assumed as primary, and this will be ensured if the term selected is predicable of all 
the others but not all they of it; since there must be one such term. Having assumed this we at 
once proceed in the same way with the lower terms; for our second term will be the first of the 
remainder, our third the first of those which follow the second in a ‘contiguous’ series, since 
when the higher term is excluded, that term of the remainder which is ‘contiguous’ to it will be 
primary, and so on. Our procedure makes it clear that no elements in the definable form have 
been omitted: we have taken the differentia that comes first in the order of division, pointing out 
that animal, e.g. is divisible exhaustively into A and B, and that the subject accepts one of the 
two as its predicate. Next we have taken the differentia of the whole thus reached, and shown 
that the whole we finally reach is not further divisible-i.e. that as soon as we have taken the last 
differentia to form the concrete totality, this totality admits of no division into species. For it is 
clear that there is no superfluous addition, since all these terms we have selected are elements in 
the definable form; and nothing lacking, since any omission would have to be a genus or a 
differentia. Now the primary term is a genus, and this term taken in conjunction with its 
differentiae is a genus: moreover the differentiae are all included, because there is now no further 
differentia; if there were, the final concrete would admit of division into species, which, we said, 
is not the case. 


For an example of definition by division see Plato’s Sophist and Statesman. 


Posterior Analytics: We may add that if dialectical disputation must not employ metaphors, 
clearly metaphors and metaphorical expressions are precluded in definition: otherwise dialectic 
would involve metaphors. 


Categories: It is plain from what has been said that both the name and the definition of the 
predicate must be predicable of the subject. For instance, ‘man’ is predicted of the individual 
man. Now in this case the name of the species man’ is applied to the individual, for we use the 
term ‘man’ in describing the individual; and the definition of ‘man’ will also be predicated of the 
individual man, for the individual man is both man and animal. Thus, both the name and the 
definition of the species are predicable of the individual. 


Categories: With regard, on the other hand, to those things which are present in a subject, it is 
generally the case that neither their name nor their definition is predicable of that in which they 
are present. Though, however, the definition is never predicable, there is nothing in certain cases 
to prevent the name being used. For instance, ‘white’ being present in a body is predicated of 
that in which it is present, for a body is called white: the definition, however, of the color white’ 
is never predicable of the body. 
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Categories: Of species themselves, except in the case of such as are genera, no опе is more 
truly substance than another. We should not give a more appropriate account of the individual 
man by stating the species to which he belonged, than we should of an individual horse by 
adopting the same method of definition. In the same way, of primary substances, no one is more 
truly substance than another; an individual man is not more truly substance than an individual ox. 


Categories: It is, then, with good reason that of all that remains, when we exclude primary 
substances, we concede to species and genera alone the name 'secondary substance', for these 
alone of all the predicates convey a knowledge of primary substance. For it is by stating the 
species or the genus that we appropriately define any individual man; and we shall make our 
definition more exact by stating the former than by stating the latter. All other things that we 
state, such as that he is white, that he runs, and so on, are irrelevant to the definition. Thus it 1s 
just that these alone, apart from primary substances, should be called substances. 


Categories: It is а common characteristic of all substance that it is never present in a subject. 
For primary substance is neither present in a subject nor predicated of a subject; while, with 
regard to secondary substances, it is clear from the following arguments (apart from others) that 
they are not present in a subject. For *man' is predicated of the individual man, but is not present 
in any subject: for manhood is not present in the individual man. In the same way, ‘animal’ is 
also predicated of the individual man, but is not present in him. Again, when a thing is present in 
a subject, though the name may quite well be applied to that in which it is present, the definition 
cannot be applied. Yet of secondary substances, not only the name, but also the definition, 
applies to the subject: we should use both the definition of the species and that of the genus with 
reference to the individual man. Thus substance cannot be present in a subject. 


The form is not in the matter. The class is not in a member. Aristotle calls matter the subject 
(subjected to form) and form the predicate therefore the subject is in the predicate, not the 
predicate in the subject. 


Categories: Yet this is not peculiar to substance, for it is also the case that differentiae cannot 
be present in subjects. The characteristics 'terrestrial' and 'two-footed' are predicated of the 
species “тап”, but not present in it. For they are not in man. Moreover, the definition of the 
differentia may be predicated of that of which the differentia itself is predicated. For instance, if 
the characteristic ‘terrestrial’ is predicated of the species ‘man’, the definition also of that 
characteristic may be used to form the predicate of the species ‘man’: for ‘man’ is terrestrial. 


Differentia (form) cannot be present in subjects (matter). 


On Generation And Corruption: It is therefore better to suppose that in all instances of 
coming-to-be the matter is inseparable, being numerically identical and one with the 
'containing? body, though isolable from it by definition. But the same reasons also forbid us to 
regard the matter, out of which the body comes-to-be, as points or lines. The matter is that of 
which points and lines are limits, and it is something that can never exist without quality and 
without form. 


Here is a very plain statement. In one dimension, points are form, linearity is matter and line is 
a thing. In two dimensions, planarity is matter, lines form and plane figure a thing. etc. The 
boundary of n-dimension is n-1 and when the subject is n dimensions, n-1 dimensions can never be 
considered as matter, only form. In this model, one sees definition by division in its most perfectly 
plain state. If getting just the definition of a thing has been so very difficult in history, really coming to 
understand dimensional progression may be much harder. 


Metaphysics: Parmenides seems to fasten on that which is one in definition, Melissus on that 
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which is one in matter, for which reason the former says that it is limited, the latter that it is 
unlimited; 


Metaphysics: ‘Cause’ means (1) that from which, as immanent material, a thing comes into 
being, e.g. the bronze is the cause of the statue and the silver of the saucer, and so are the classes 
which include these. (2) The form or pattern, i.e. the definition of the essence, and the classes 
which include this (e.g. the ratio 2:1 and number in general are causes of the octave), and the 
parts included in the definition. (3) That from which the change or the resting from change first 
begins; e.g. the adviser is a cause of the action, and the father a cause of the child, and in general 
the maker a cause of the thing made and the change- producing of the changing. (4) The end, i.e. 
that for the sake of which a thing is; e.g. health is the cause of walking. For “Why does one 
walk?’ we say; ‘that one may be healthy’; and in speaking thus we think we have given the 
cause. The same is true of all the means that intervene before the end, when something else has 
put the process in motion, as e.g. thinning or purging or drugs or instruments intervene before 
health is reached; for all these are for the sake of the end, though they differ from one another in 
that some are instruments and others are actions. 


Metaphysics:-(4) The essence, the formula of which is a definition, is also called the 
substance of each thing. 


Here is where Aristotle is most confusing, | for one would never call a form—substance. Aristotle 
will use the word substance to indicate either or both form and matter and sometimes he will use it 
to indicate one or the other contrasting it against the other, as in the following. 


Metaphysics: Or has ‘definition’, like ‘what a thing is’, several meanings? ‘What a thing is’ in 
one sense means substance and the ‘this’, in another one or other of the predicates, quantity, 
quality, and the like. For as ‘is’ belongs to all things, not however in the same sense, but to one 
sort of thing primarily and to others in a secondary way, so too ‘what a thing is’ belongs in the 
simple sense to substance, but in a limited sense to the other categories. For even of a quality we 
might ask what it is, so that quality also is a ‘what a thing is’,—not in the simple sense, however, 
but just as, in the case of that which is not, some say, emphasizing the linguistic form, that that is 
which is not is—not is simply, but is non-existent; so too with quality. 


See Aristotle's Categories. 


Metaphysics: Since a definition is a formula, and every formula has parts, and as the formula 
is to the thing, so is the part of the formula to the part of the thing, the question is already being 
asked whether the formula of the parts must be present in the formula of the whole or not. For in 
some cases the formulae of the parts are seen to be present, and in some not. The formula of the 
circle does not include that of the segments, but that of the syllable includes that of the letters; 
yet the circle is divided into segments as the syllable is into letters —And further if the parts are 
prior to the whole, and the acute angle is a part of the right angle and the finger a part of the 
animal, the acute angle will be prior to the right angle and finger to the man. But the latter are 
thought to be prior; for in formula the parts are explained by reference to them, and in respect 
also of the power of existing apart from each other the wholes are prior to the parts. 


Would Aristotle be chasing his own tail if he distinguished between definition and description? A 
definition of ball would be, “A ball is a sphere of rubber." A deductive description of sphere would 
be, “A sphere is a ball without rubber.” and a deductive description of rubber would be, “Rubber is 
а ball without its form.” A= B + C, B= А- С, С =А- В. If one knew what a sphere was and what 
rubber was, they could construct a ball. If one had a ball, then one could abstract meanings for both 
rubber and sphere. 
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Metaphysics: But when we come to the concrete thing, e.g. this circle, i.e. one of the 
individual circles, whether perceptible or intelligible (I mean by intelligible circles the 
mathematical, and by perceptible circles those of bronze and of wood),—of these there is no 
definition, but they are known by the aid of intuitive thinking or of perception; and when they 
pass out of this complete realization it is not clear whether they exist or not; but they are always 
stated and recognized by means of the universal formula. But matter is unknowable in itself. And 
some matter is perceptible and some intelligible, perceptible matter being for instance bronze and 
wood and all matter that is changeable, and intelligible matter being that which is present in 
perceptible things not qua perceptible, i.e. the objects of mathematics. 


Some matter is perceptible, like wood or metal, and some intelligible like linearity. We have 
several senses, many of which abstract matter by which we abstract the notion that all differences, 
even apparently the nothingness of space is matter. Linearity, planarity, spatiality or even time, 
are not perceptible matter, but they are, at least to some, intelligible matter. 


Metaphysics: Another question is naturally raised, viz. what sort of parts belong to the form 
and what sort not to the form, but to the concrete thing. Yet if this is not plain it is not possible to 
define any thing; for definition is of the universal and of the form. If then it is not evident what 
sort of parts are of the nature of matter and what sort are not, neither will the formula of the 
thing be evident. In the case of things which are found to occur in specifically different 
materials, as a circle may exist in bronze or stone or wood, it seems plain that these, the bronze 
or the stone, are no part of the essence of the circle, since it 15 found apart from them. Of things 
which are not seen to exist apart, there is no reason why the same may not be true, just as if all 
circles that had ever been seen were of bronze; for none the less the bronze would be no part of 
the form; but it is hard to eliminate it in thought. E.g. the form of man is always found in flesh 
and bones and parts of this kind; are these then also parts of the form and the formula? No, they 
are maíter; but because man is not found also in other matters we are unable to perform the 
abstraction. 


And the same applies to matter, iron makes many things, etc. 


Metaphysics: We have pointed out, then, that the question of definitions contains some 
difficulty, and why this is so. And so to reduce all things thus to forms and to eliminate the 
matter 15 useless labor; for some things surely are a particular form in a particular matter, or 
particular things in a particular state. And the comparison which Socrates the younger used to 
make in the case of ‘animal’ is not sound; for it leads away from the truth, and makes опе 
suppose that man can possibly exist without his parts, as the circle can without the bronze. But 
the case is not similar; for an animal is something perceptible, and it is not possible to define it 
without reference to movement-nor, therefore, without reference to the parts' being in a certain 
state. For it is not a hand in any and every state that is a part of man, but only when it can fulfil 
its work, and therefore only when it is alive; if it 15 not alive it is not a part. 


Metaphysics: Obviously, then, the actuality or the formula is different when the matter is 
different; for in some cases it is the composition, in others the mixing, and in others some other 
of the attributes we have named. And so, of the people who go in for defining, those who define 
a house as stones, bricks, and timbers are speaking of the potential house, for these are the 
matter; but those who propose “а receptacle to shelter chattels and living beings', or something of 
the sort, speak of the actuality. Those who combine both of these speak of the third kind of 
substance, which is composed of maíter and form (for the formula that gives the differentiae 
seems to be an account of the form or actuality, while that which gives the components is rather 
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an account of the matter); and the same is true of the kind of definitions which Archytas used to 
accept; they are accounts of the combined form and matter. E.g. what is still weather? Absence 
of motion in a large expanse of air; air is the matter, and absence of motion is the actuality and 
substance. What is a calm? Smoothness of sea; the material substratum is the sea, and the 
actuality or shape is smoothness. It is obvious then, from what has been said, what sensible 
substance is and how it exists-one kind of it as matter, another as form or actuality, while the 
third kind is that which is composed of these two. 


The third kind is a thing. Aristotle and Plato were on the verge, the very precipice of 
understanding that there are two main branches in logic, tautologics, based on form and relatiologics 
based on matter. In one, the form is given and the matter asserted, in the other the matter is given 
and the form asserted. Thus English grammar is a tautologic, but Geometric grammar (the figures) is 
a relatiologic-when given side by side, both saying the same thing, we have a Formal Presentation, 
the presentation is a thing called teaching. This fact will distress those theorists who claim that a 
circle-jerk of words is a Formal System. 


Metaphysics: Therefore the difficulty which used to be raised by the school of Antisthenes 
and other such uneducated people has a certain timeliness. They said that the ‘what’ cannot be 
defined (for the definition so called is a ‘long rigmarole’) but of what sort a thing, e.g. silver, is, 
they thought it possible actually to explain, not saying what it 1s, but that it is like tin. Therefore 
one kind of substance can be defined and formulated, i.e. the composite kind, whether it be 
perceptible or intelligible; but the primary parts of which this consists cannot be defined, since a 
definitory formula predicates something of something, and one part of the definition must play 
the part of matter and the other that of form. 


Then it is to Antisthenes that one would owe the idea of description when definition is not 
possible? 

Metaphysics: 'To return to the difficulty which has been stated with respect both to definitions 
and to numbers, what is the cause of their unity? In the case of all things which have several 
parts and in which the totality is not, as it were, a mere heap, but the whole is something beside 
the parts, there is a cause; for even in bodies contact is the cause of unity in some cases, and in 
others viscosity or some other such quality. And a definition is a set of words which is one not by 
being connected together, like the Iliad, but by dealing with one object.-What then, is it that 
makes man one; why is he one and not many, e.g. animal biped, especially if there are, as some 
say, an animal-itself and a biped-itself? Why are not those forms themselves the man, so that 
men would exist by participation not in man, nor in-one form, but in two, animal and biped, and 
in general man would be not one but more than one thing, animal and biped? 

There are many think that the concept of addition is just that, putting things in a heap, however, 


the idea of concatenation is itself a simile in multis derived from many different processes of 
propositional construction. This is one of the points that Plato was driving at in Philebus. 


Socrates. Were we not saying that God revealed a finite element of existence, and also an 
infinite? 


Protarchus. Certainly. 


Socrates. Let us assume these two principles, and also a third, which is compounded out of them; 
but I fear that am ridiculously clumsy at these processes of division and enumeration. 


Protarchus. What do you mean, my good friend? 
Socrates. | say that a fourth class is still wanted. 
Protarchus. What will that be? 
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Socrates. Find the cause of the third or compound, апа add this as а fourth class to the three 
others. 


In the text finite is referring to form, infinite to matter, the compound to a thing, and causality the 
processes by which form is added to matter to produce a thing. 


Metaphysics: Clearly, then, if people proceed thus in their usual manner of definition and 
speech, they cannot explain and solve the difficulty. But if, as we say, one element is matter and 
another is form, and one is potentially and the other actually, the question will no longer be 
thought a difficulty. For this difficulty is the same as would arise if ‘round bronze’ were the 
definition of ‘cloak’; for this word would be a sign of the definitory formula, so that the question 
is, what is the cause of the unity of ‘round’ and ‘bronze’? The difficulty disappears, because the 
one is matter, the other form. What, then, causes this-that which was potentially to be actually— 
except, in the case of things which are generated, the agent? For there is no other cause of the 
potential sphere's becoming actually a sphere, but this was the essence of either. Of matter some 
is intelligible, some perceptible, and in a formula there is always an element of matter as well as 
one of actuality; e.g. the circle is ‘a plane figure’. But of the things which have no matter, either 
intelligible or perceptible, each is by its nature essentially a kind of unity, as it is essentially a 
kind of being-individual substance, quality, or quantity (and so neither ‘existent’ nor “опе” is 
present in their definitions), and the essence of each of them is by its very nature a kind of unity 
as it is a kind of being-and so none of these has any reason outside itself, for being one, nor for 
being a kind of being; for each is by its nature a kind of being and a kind of unity, not as being in 
the genus ‘being’ or “опе” nor in the sense that being and unity can exist apart from particulars. 


If a thing, errantly called a thing, is lacking either form (a) or matter (thing), then existence and 
unity cannot be asserted of it. Things exist. Here is a key to understanding the errors in Parmenides 
that causes the intentional antinomies. Aristotle tries to convey the difficulty in the idea—a kind of 
being but not being. 


Physics: If ‘bounded by a surface’ is the definition of body there cannot be an infinite body 
either intelligible or sensible. 


Since a thing is defined as finite (formed), to state that a thing is infinite (without (a) form) is a 
contradiction in definition and of obvious grammar. 


Physics: (4) As the genus is ‘in’ the species and generally the part of the specific form ‘in’ the 
definition of the specific form. 


Physics: Time, then, also is both made continuous by the ‘now’ and divided at it. For here too 
there is a correspondence with the locomotion and the moving body. For the motion or 
locomotion is made one by the thing which is moved, because it is one-not because it is one in its 
own nature (for there might be pauses in the movement of such a thing)-but because it is one in 
definition: for this determines the movement as ‘before’ and ‘after’. Here, too there is a 
correspondence with the point; for the point also both connects and terminates the length-it is the 
beginning of one and the end of another. But when you take it in this way, using the one point as 
two, a pause is necessary, if the same point is to be the beginning and the end. The ‘now’ on the 
other hand, since the body carried is moving, is always different. 


Aristotle is trying to convey how it is that motion and time are things, for they too are matter of 
which form is asserted. Matter is always continuous, any boundary is not matter, it is form. 


On The Soul: It seems not only useful for the discovery of the causes of the derived 
properties of substances to be acquainted with the essential nature of those substances (as in 
mathematics it is useful for the understanding of the property of the equality of the interior 
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angles of a triangle to two right angles to know the essential nature of the straight and the curved 
or of the line and the plane) but also conversely, for the knowledge of the essential nature of a 
substance is largely promoted by an acquaintance with its properties: for, when we are able to 
give an account conformable to experience of all or most of the properties of a substance, we 
shall be in the most favorable position to say something worth saying about the essential nature 
of that subject; in all demonstration a definition of the essence is required as a starting-point, so 
that definitions which do not enable us to discover the derived properties, or which fail to 
facilitate even a conjecture about them, must obviously, one and all, be dialectical and futile. 


What does this say about an educational system that denies experience and replaces that 
experience with books? 


Оп The Soul: If the circular movement is eternal, there must be something which mind is 
always thinking-what can this be? For all practical processes of thinking have limits-they all go 
on for the sake of something outside the process, and all theoretical processes come to a close in 
the same way as the phrases in speech which express processes and results of thinking. Every 
such linguistic phrase is either definitory or demonstrative. Demonstration has both a starting- 
point and may be said to end in a conclusion or inferred result; even if the process never reaches 
final completion, at any rate it never returns upon itself again to its starting-point, it goes on 
assuming a fresh middle term or a fresh extreme, and moves straight forward, but circular 
movement returns to its starting-point. Definitions, too, are closed groups of terms. 


One can say that a thing exhibits closure. Since a thing is defined as finite, one cannot possible 
say or think infinite things, without using words empty of meaning. 


On The Soul: Since what is clear or logically more evident emerges from what in itself is 
confused but more observable by us, we must reconsider our results from this point of view. For 
it is not enough for a definitive formula to express as most now do the mere fact; it must include 
and exhibit the ground also. At present definitions are given in a form analogous to the 
conclusion of a syllogism; e.g. What is squaring? The construction of an equilateral rectangle 
equal to a given oblong rectangle. Such a definition is in form equivalent to a conclusion. One 
that tells us that squaring is the discovery of a line which is a mean proportional between the two 
unequal sides of the given rectangle discloses the ground of what is defined. 


There is a hint here, | think, that a demonstration would be Plato's fourth class, how matter and 
form are combined to produce a thing. 


On The Soul: Assertion is the saying of something concerning something, e.g. affirmation, 
and is in every case either true or false: this is not always the case with mind: the thinking of the 
definition in the sense of the constitutive essence is never in error nor is it the assertion of 
something concerning something, but, just as while the seeing of the special object of sight can 
never be in error, the belief that the white object seen is a man may be mistaken, so too in the 
case of objects which are without matter. 


There are those who make erroneous statements denouncing perception because they make an 
erroneous assumption that perception quá perception leads to error, that the senses deceive us, as if 
they were capable of deception-the fact of the matter is, it is always the interpretation of the 
perception that is in error, i.e., the reasoner. Transference of blame even extends to one's own 
senses. Here Aristotle uses abstraction, B = A — C. Formis object without matter. 


Topics: We must now say what are ‘definition’, ‘property’, ‘genus’, and ‘accident’. А 
‘definition’ is a phrase signifying a thing’s essence. It is rendered in the form either of a phrase 
in lieu of a term, or of a phrase in lieu of another phrase; for it is sometimes possible to define 


Definition Page 23 


the meaning of a phrase as well. People whose rendering consists of a term only, try it as they 
may, clearly do not render the definition of the thing in question, because a definition is always a 
phrase of a certain kind. One may, however, use the word 'definitory' also of such a remark as 
‘The “becoming” is "beautiful, and likewise also of the question, ‘Are sensation and 
knowledge the same or different?', for argument about definitions is mostly concerned with 
questions of sameness and difference. In a word we may call ‘definitory’ everything that falls 
under the same branch of inquiry as definitions; and that all the above-mentioned examples are 
of this character is clear on the face of them. For if we are able to argue that two things are the 
same or are different, we shall be well supplied by the same turn of argument with lines of attack 
upon their definitions as well: for when we have shown that they are not the same we shall have 
demolished the definition. Observe, please, that the converse of this last statement does not hold: 
for to show that they are the same is not enough to establish a definition. To show, however, that 
they are not the same is enough of itself to overthrow it. 


Topics: To detect errors of this sort, exchange the word for its definition, e.g. the definition of 
‘day’ as the ‘passage of the sun over the earth’. Clearly, whoever has said ‘the passage of the sun 
over the earth’ has said ‘the sun’, so that in bringing in the ‘day’ he has brought in the sun. 


The substitution of a definition in place of a name works for examining many sentences and often 
very nicely when examining the validity of adjectival usage. Plato, in Parmenides, will, in 
demonstrating our inability to reason, use adjectives that are erroneous, for example, the 
construction absolute knowledge. Are there two kinds of knowledge, absolute and relative? And 
when given any knowledge about a thing, how do | tell if it is absolute or relative knowledge? | mean, 
that the same knowledge is either permanent (absolute) or that it is changing (relative). | would 
suspect that adjectival rules are the same between names from the one name naming convention 
than from the two name naming convention—meaning of course that what can be an adjective in one 
of them is not an adjective in the other. So much I do not understand. 
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The Theory of Forms 


Plato on Form 


Cratylus: Socrates. And suppose the shuttle to be broken in making, will he make another, 
looking to the broken one? or will he look to the form according to which he made the other? 


Tactile manipulation abstracts matter and discards form before imposing a new form on the 
matter. 


Cratylus: Socrates. And whatever shuttles are wanted, for the manufacture of garments, thin 
or thick, of flaxen, woolen, or other material, ought all of them to have the true form of the 
shuttle; and whatever is the shuttle best adapted to each kind of work, that ought to be the form 
which the maker produces in each case. 


A universal form and a particular form. 


Cratylus: Socrates. And the same holds of other instruments: when a man has discovered the 
instrument which is naturally adapted to each work, he must express this natural form, and not 
others which he fancies, in the material, whatever it may be, which he employs; for example, he 
ought to know how to put into iron the forms of awls adapted by nature to their several uses? 


An awl is matter (iron) circumscribed by form. A definition states both form and matter of a 
thing. 
Cratylus: Socrates. And how to put into wood forms of shuttles adapted by nature to their 
uses? 


A shuttle is matter (wood) circumscribed by form. A thing is matter with a form. As one would 
not say a wood neither would one say a form (form form). 


Cratylus: Socrates. For the several forms of shuttles naturally answer to the several kinds of 
webs; and this is true of instruments in general. 


Cratylus: Socrates. Then, as to names: ought not our legislator also to know how to put the 
true natural names of each thing into sounds and syllables and to make and give all names with a 
view to the ideal name, if he is to be a namer in any true sense? And we must remember that 
different legislators will not use the same syllables. For neither does every smith, although he 
may be making the same instrument for the same purpose, make them all of the same iron. The 
form must be the same, but the material may vary, and still the instrument may be equally good 
of whatever iron made, whether in Hellas or in a foreign country;-there is no difference . 

Here Plato asserts that the material of a word are the syllables and the resultant word has a 
certain form. One will get around to the idea that a name is a form and all the things that are given 


that name are the matter in a thing called knowledge. In this dialog, Plato is describing grammatical 
construction principles that remind me of Sanskrit. 


Cratylus: Socrates. And the legislator, whether he be Hellene or barbarian, is not therefore to 
be deemed by you a worse legislator, provided he gives the true and proper form of the name in 
whatever syllables; this or that country makes no matter. 


Cratylus: Socrates. But who then is to determine whether the proper form is given to the 
shuttle, whatever sort of wood may be used? the carpenter who makes, or the weaver who is to 
use them? 
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Cratylus: Socrates. Then, Hermogenes, I should say that this giving of names can be no such 
light matter as you fancy, or the work of light or chance persons; and Cratylus is right in saying 
that things have names by nature, and that not every man is an artificer of names, but he only 
who looks to the name which each thing by nature has, and is able to express the true forms of 
things in letters and syllables. 


Names are of no light matter, for as we see they can be grouped into three categories, those 
which designate things, those which designate forms and those which designates mater. It might 
be found that there is also, like mathematics a fourth group, causal-operands-which of course, 
denote the form of operation. 


Meno: Socrates. And now, as Pindar says, "read my meaning" color is an effluence of form, 
commensurate with sight, and palpable to sense. 


Aristotle will repeat this, that color is a form-those senses that do not abstract matter abstract 
form. Logic systems are divided between the tautological and the relatiological. 


Phaedo: Then now let us return to the previous discussion. Is that idea or essence, which in 
the dialectical process we define as essence of true existence—whether essence of equality, 
beauty, or anything else: are these essences, I say, liable at times to some degree of change? or 
are they each of them always what they are, having the same simple, self-existent and 
unchanging forms, and not admitting of variation at all, or in any way, or at any time? 

If matter is difference of a thing and form is non-difference of a thing—which is eternal and 


never changing? non-difference or difference? By definition, form is not difference or again not 
change and never changing. 


The Republic: Well then, shall we begin the inquiry in our usual manner: Whenever a 
number of individuals have a common name, we assume them to have also a corresponding idea 
or form. Do you understand me? 


At the very foundation of spoken grammars, logic, is what has become called Set Theory-a 
name (word) designates a group of objects each of which has a common definition denoted by that 
name. All men are equal, by law, not a social law, not a political law, but a law of grammar. One 
might say that the first social laws are abstractions from the environment and are above, or in spite, 
of man. The claim that men give up their individual rights, their own sovereign rights to join a 
community is denied by the very grammar common to all reason. 


The Republic: But there are only two ideas or forms of them, one the idea of a bed—the other 
of a table. 


Theaetetus: Socrates. Quite true, Theaetetus, and therefore, according to our present view, a 
syllable must surely be some indivisible form? 


The divisor (form) cannot be divided, this is not a stipulation, but a physical fact-for example, a 
surface is not the surface of a surface but the surface of some thing. To say that 'the point is that 
which has no part.' is the same as saying that the point is a form-boundary-limit-divisor-cut-etc. 
No one can cut a cut or divide a form. To claim that a line is composed of an infinite number of 
points is the same as saying that a tomato can be made by waving a knife through the air and 
ungodly number of times. 


Theaetetus: Socrates. Then is not the syllable in the same case as the elements or letters, if it 
has no parts and is one form? 


If it has no parts, that is if it cannot be parted it must be form, for there is only form and matter 
that is predicable of a thing,-form parts matter as the definition of a thing. If a point is that which 
has no part, then a point is that which is the part (form, cut, boundary, limit, etc.). 
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Plato on Participation іп the Form (Matter) 


To participate in a form can also be said as to be a member of a class, is the same as to be the 
matter of a thing. 


In this section, I will not place any of the quotations from the work Parmenides as that work 
is a demonstration on the impossibility of reason when the names for form, matter and a thing 
are not used in accordance with their meaning. 


Euthydemus: Socrates. Yes, Crito, there is more speciousness than truth; they cannot be 
made to understand the nature of intermediates. For all persons or things, which are intermediate 
between two other things, and participate in both of them-if one of these two things is good and 
the other evil, are better than the one and worse than the other; but if they are in a mean between 
two good things which do not tend to the same end, they fall short of either of their component 
elements in the attainment of their ends. Only in the case when the two component elements 
which do not tend to the same end are evil is the participant better than either. Now, if 
philosophy and political action are both good, but tend to different ends, and they participate in 
both, and are in a mean between them, then they are talking nonsense, for they are worse than 
either; or, if the one be good and the other evil, they are better than the one and worse than the 
other; only on the supposition that they are both evil could there be any truth in what they say. I 
do not think that they will admit that their two pursuits are either wholly or partly evil; but the 
truth is, that these philosopher-politicians who aim at both fall short of both in the attainment of 
their respective ends, and are really third, although they would like to stand first. There is no 
need, however, to be angry at this ambition of theirs-which may be forgiven; for every man 
ought to be loved who says and manfully pursues and works out anything which 15 at all like 
wisdom: at the same time we shall do well to see them as they really are. 


Meno: Socrates. Then all men are good in the same way, and by participation in the same 
virtues? 


Virtue is a form of behavior. 


Phaedo: He proceeded: I know nothing and can understand nothing of any other of those wise 
causes which are alleged; and if a person says to me that the bloom of color, or form, or anything 
else of that sort is a source of beauty, I leave all that, which is only confusing to me, and simply 
and singly, and perhaps foolishly, hold and am assured in my own mind that nothing makes a 
thing beautiful but the presence and participation of beauty in whatever way or manner 
obtained; for as to the manner I am uncertain, but I stoutly contend that by beauty all beautiful 
things become beautiful. That appears to me to be the only safe answer that I can give, either to 
myself or to any other, and to that I cling, in the persuasion that I shall never be overthrown, and 
that I may safely answer to myself or any other that by beauty beautiful things become beautiful. 
Do you not agree to that? 


Plato reduces all causality of being to form and matter i.e., a things definition. The cause of 
anything being what it is-is because it is a certain matter іп a certain form. 


Phaedo: Again, would you not be cautious of affirming that the addition of one to one, or the 
division of one, is the cause of two? And you would loudly asseverate that you know of no way 
in which anything comes into existence except by participation in its own proper essence, and 
consequently, as far as you know, the only cause of two is the participation in duality; that is the 
way to make two, and the participation in one is the way to make one. You would say: I will let 
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alone puzzles of division and addition—wiser heads than mine may answer them; inexperienced 
as I am, and ready to start, as the proverb says, at my own shadow, I cannot afford to give up the 
sure ground of a principle. And if anyone assails you there, you would not mind him, or answer 
him until you had seen whether the consequences which follow agree with one another or not, 
and when you are further required to give an explanation of this principle, you would go on to 
assume a higher principle, and the best of the higher ones, until you found a resting-place; but 
you would not refuse the principle and the consequences in your reasoning like the Eristics-at 
least if you wanted to discover real existence. Not that this confusion signifies to them who never 
care or think about the matter at all, for they have the wit to be well pleased with themselves, 
however great may be the turmoil of their ideas. But you, if you are a philosopher, will, I believe, 
do as I say. 

The principle of causality, form and matter, is not to be given up for the sake of demonstration, 
but demonstration must always affirm and rest in the definition. The recipes in a cookbook are 
demonstrations-they lead one to the thing defined. All directions that lead one to construct a thing 
are demonstrations. The Greek demand for constructability was not confined to geometry. 
Demonstration, if it is demonstration (scientific knowledge) leads to the thing defined. When so 
called scholars tossed out the criteria of constructability, all meaning was left behind. 


Phaedo: Phaedo. After all this was admitted, and they had agreed about the existence of ideas 
and the participation in them of the other things which derive their names from them, Socrates, 
if I remember rightly, said:— 


This is your way of speaking; and yet when you say that Simmias is greater than Socrates and 
less than Phaedo, do you not predicate of Simmias both greatness and smallness? 


Philebus: Socrates. Does not the right participation in the finite give health-in disease, for 
instance? 


Protagoras: And you would call pleasant, I said, the things which participate in pleasure or 
create pleasure? 


The Republic: But take the case of the other, who recognizes the existence of absolute beauty 
and is able to distinguish the idea from the objects which participate in the idea, neither putting 
the objects in the place of the idea nor the idea in the place of the objects-is he a dreamer, or is 
he awake? 


But take the case of those who recognize forms and is able to distinguish the form of a thing 
from the substance of a thing, neither putting the substance in place of the form nor the form in 
place of the substance, his mind is awake. 


The Republic: Well, and do not all these qualities, which we have been enumerating, go 
together, and are they not, in a manner, necessary to a soul, which is to have a full and perfect 
participation of being? 


The Republic: And if there be a pleasure in being filled with that which is according to 
nature, that which is more really filled with more real being will more really and truly enjoy true 
pleasure; whereas that which participates in less real being will be less truly and surely satisfied, 
and will participate in an illusory and less real pleasure? 


The Sophist: Stranger. And you would allow that we participate in generation, with the 
body, and through perception, but we participate with the soul through thought in true essence; 
and essence you would affirm to be always the same and immutable, whereas generation or 
becoming varies? 
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The Sophist: Stranger. Well, fair sirs, we say to them, what is this participation, which you 
assert of both? Do you agree with our recent definition? 


The Sophist: Stranger. Then you conceive of being as some third and distinct nature, under 
which rest and motion are alike included; and, observing that they both participate in being, you 
declare that they are. 


The Sophist: Stranger. Shall we refuse to attribute being to motion and rest, or anything to 
anything, and assume that they do not mingle, and are incapable of participating in one another? 
Or shall we gather all into one class of things communicable with one another? Or are some 
things communicable and others not?-Which of these alternatives, Theaetetus, will they prefer? 


The Sophist: Stranger. Very good, and first let us assume them to say that nothing is capable 
of participating in anything else in any respect; in that case rest and motion cannot participate 
in being at all. 


The Sophist: Stranger. But would either of them be if not participating in being? 


The Sophist: Stranger. Most ridiculous of all will the men themselves be who want to carry 
out the argument and yet forbid us to call anything, because participating in some affection 
from another, by the name of that other. 


The Sophist: Stranger. Let not any one say, then, that while affirming the opposition of not- 
being to being, we still assert the being of not-being; for as to whether there is an opposite of 
being, to that inquiry we have long said good-bye-it may or may not be, and may or may not be 
capable of definition. But as touching our present account of not-being, let a man either convince 
us of error, or, so long as he cannot, he too must say, as we are saying, that there is a communion 
of classes, and that being, and difference or other, traverse all things and mutually interpenetrate, 
so that the other partakes of being, and by reason of this participation is, and yet is not that of 
which it partakes, but other, and being other than being, it is clearly a necessity that not-being 
should be. And again, being, through partaking of the other, becomes a class other than the 
remaining classes, and being other than all of them, is not each one of them, and is not all the 
rest, so that undoubtedly there are thousands upon thousands of cases in which being is not, and 
all other things, whether regarded individually or collectively, in many respects are, and in many 
respects are not. 


A member of a class cannot be said to exist independently from the class. The upshot of this is 
that if 'existence' is said to be a class, all the members that make up existence cannot be said to 
exist for they are other than existence. The reason being is that neither member nor form of a class 
is separable from the class. A part of a caris a thing. 


The Sophist: Stranger. And now, not-being has been shown to partake of being, and therefore 
he will not continue fighting in this direction, but he will probably say that some ideas partake of 
not-being, and some not, and that language and opinion are of the non-partaking class; and he 
will still fight to the death against the existence of the image-making and fantastic art, in which 
we have placed him, because, as he will say, opinion and language do not partake of not-being, 
and unless this participation exists, there can be no such thing as falsehood. And, with the view 
of meeting this evasion, we must begin by inquiring into the nature of language, opinion, and 
imagination, in order that when we find them we may find also that they have communion with 
not-being, and, having made out the connection of them, may thus prove that falsehood exists; 
and therein we will imprison the Sophist, if he deserves it, or, if not, we will let him go again and 
look for him in another class. 
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Synonym Toast: Aristotle And The Theory of Forms 


Some of Aristotle's text indicates, to the point of hostility, that he did not grasp the Theory Of 
Forms, but a majority of the other text indicates that he understood it reasonably well and knew 
it was fundamental to reasoning. Since his writings were collected long after his death, it should 
be assumed that he was no different from any writer or any man, his understanding improved 
with age. 


Aristotle liked his synonyms but I, for one, find it difficult to keep several names for the same 
thing in my head without confusing them. 


Aristotle did not realize that he was working with a two name naming convention, and so his 
theory of predication suffered-his theory of the syllogism suffered. 


Synonyms: shape, form, pattern, essence, substance, quality, differentiae, order, ratio, 
nature, archetype, genus, actuality, idea, predicate. 


Synonyms: matter, substance, material, quantity, substratum, potentiality, participation, 
nature, subject. 


Works Mentioned: On Philosophy, Aristotle. Phaedo, Timaeus, Lectures On Philosophy, 
Plato. 


Metaphysics: After the systems we have named came the philosophy of Plato, which in most 
respects followed these thinkers, but had peculiarities that distinguished it from the philosophy of 
the Italians. For, having in his youth first become familiar with Cratylus and with the Heraclitean 
doctrines (that all sensible things are ever in a state of flux and there is no knowledge about them 
14), these views he held even in later years. Socrates, however, was busying himself about ethical 
matters and neglecting the world of nature as a whole but seeking the universal in these ethical 
matters, and fixed thought for the first time on definitions; Plato accepted his teaching, but held 
that the problem applied not to sensible things but to entities of another kind-for this reason, that 
the common definition could not be a definition of any sensible thing, as they were always 
changing. Things of this other sort, then, he called Ideas, and sensible things, he said, were all 
named after these, and in virtue of a relation to these; for the many existed by participation in 
the Ideas that have the same name as they. Only the name ‘participation’ was new; for the 
Pythagoreans say that things exist by ‘imitation’ of numbers, and Plato says they exist by 
participation, changing the name. But what the participation or the imitation of the forms 
could be they left an open question. 


Since all knowledge is of things-matter circumscribed by form-it must represent the most 
primitive paradigm upon which all reasoning is based. It’s importance to the metaphysics is 
inestimable. 


Actually there is a very big difference between the Pythagorean conception and the Platonic-that 
which participates in a form is the matter-that which imitates is form. One starts to see two 
psychological foundations in thought-matter based and form based-lack of difference (form, 
equality, same) and difference (matter, inequality). The idea is not only the founding paradigm of 
reason, but also the foundation of psychology. 


Metaphysics: Further, besides sensible things and forms he says there are the objects of 


14 Can one then say anything determinate about that which they have no knowledge? If not, then how can they 
even make this statement? The Liars Paradox. 
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mathematics, which occupy ап intermediate position, differing from sensible things in being 
eternal and unchangeable, from forms in that there are many alike, while the form itself is in 
each case unique. 


It is strange that numbers are generally not understood to be just a naming convention in a 
grammar system. Neither the name nor the naming convention changes that which it names. Here 
Aristotle indicates that Plato fell short on his concepts. 


Metaphysics: Since the forms were the causes of all other things, he thought their elements 
were the elements of all things. As matter, the great and the small were principles; as essential 
reality, the One; for from the great and the small, by participation in the One, come the 
Numbers. 


Why would the form of a thing be a cause any more than the matter? 


Metaphysics: But he agreed with the Pythagoreans in saying that the One is substance and 
not a predicate of something else; and in saying that the Numbers are the causes of the reality of 
other things he agreed with them; but positing a dyad and constructing the infinite out of great 
and small, instead of treating the infinite as one, is peculiar to him; and so is his view that the 
Numbers exist apart from sensible things, while they say that the things themselves are 
Numbers, and do not place the objects of mathematics between forms and sensible things. His 
divergence from the Pythagoreans in making the One and the Numbers separate from things, and 
his introduction of the forms, were due to his inquiries in the region of definitions (for the earlier 
thinkers had no tincture of dialectic), and his making the other entity besides the One a dyad was 
due to the belief that the numbers, except those which were prime, could be neatly produced out 
of the dyad as out of some plastic material. Yet what happens is the contrary; the theory is not a 
reasonable one. For they make many things out of the matter, and the form generates only 
once, but what we observe is that one table is made from one matter, while the man who applies 
the form, though he is one, makes many tables. And the relation of the male to the female is 
similar; for the latter is impregnated by one copulation, but the male impregnates many females; 
yet these are analogues of those first principles. 


Since Arithmetic is a younger grammar than conversational grammars, one will find mythology 
about numbers that were once held about language in general. Numbers are names in an ordered 
naming convention—so far, | am the only one | know that states this. 


What about Aristotle's counter-point-the one matter and the many forms? Are there not some 
very simple arguments against it? For example, is the divisor divisible? What is countable, forms, 
substances, or things? 


In the following, Aristotle will expand upon his objection to the one idea in the many examples— 
Plato's simile in multis. Look at the word table, by what criteria can we call a great number of things 
table-there аге a great number of individual forms and a great number of individual matters, but 
they all have the same name table-the word fable is a form, all those things that can be called а 
table is the matter that fills that form. Together the word and all the matter the word circumscribes 
is a thing—an abstract thing-that is more real, than any particular table-particular as matter and 
particular in individual form. It is more real because the individual tables we sense with our body, the 
ideal table we have learned to sense with our mind, and we, as mind only truly sense as mind. It is a 
subtle idea, but it follows by strict definition of a thing. 


A particular table can exist as a thing but when one understands particular tables as the matter 
in the form provided by the word table then one has, by definition, a real abstract table which is 
never really in front of our face or felt with our hands. In this manner one can understand the table 
ideal as a real entity-a reality brought about by the very concept and function of reason, of grammar. 
When this becomes part of one's psychology, then one will see the only true, only real table-the real 
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meaning of ideal-functioning on the grammatical level of the human mind. This realization is reason- 
the Ideal Table is the only real table—itis the single measure and we have developed a singularity of 
perception. This also infers that the ideal table can never be accomplished in mind without objective 
experience with the matter, physical tables that complete the definition and meaning of the ideal. 
These are ideas Plato tried to stress because they are true. ******* 


Metaphysics: Plato, then, declared himself thus on the points in question; it is evident from 
what has been said that he has used only two causes, that of the essence and the material cause 
(for the forms are the causes of the essence of all other things, and the One is the cause of the 
essence of the forms); and it is evident what the underlying matter is, of which the forms are 
predicated in the case of sensible things, and the One in the case of forms, viz. that this is a 
dyad, the great and the small. Further, he has assigned the cause of good and that of evil to the 
elements, one to each of the two, as we say some of his predecessors sought to do, e.g. 
Empedocles and Anaxagoras. 


Essence is a synonym for form, and material cause or caused by matter. In other words, Plato 
only recognized form and matter as cause-compare this with Geometry, point and linearity—from 
these two causes all else follows. Since every bit of knowledge and knowing involves only these two, 
Plato was correct. 


Notice that here Aristotle is stating the idea of what is predicated of what in the case of sensible 
things, form is predicated of matter, point is asserted of linearity. Thus to assert a point to a line, 
one can say that one is predicating a point of linearity. 


Metaphysics: 'The essence, i.e. the substantial reality, no one has expressed distinctly. It is 
hinted at chiefly by those who believe in the forms; for they do not suppose either that the forms 
are the matter of sensible things, and the One the matter of the forms, or that they are the 
source of movement (for they say these are causes rather of immobility and of being at rest), but 
they furnish the forms as the essence of every other thing, and the One as the essence of the 
forms. 


Form is not matter and matter is not form-in the words of Euclid 'The point (form) is that which 
has no part (matter) i.e. we do not assume that a line is composed of an infinite number of points 
because that would be a contradiction. 


Metaphysics: Let us leave the Pythagoreans for the present; for it is enough to have touched 
on them as much as we have done. But as for those who posit the Ideas as causes, firstly, in 
seeking to grasp the causes of the things around us, they introduced others equal in number to 
these, as if a man who wanted to count things thought he would not be able to do it while they 
were few, but tried to count them when he had added to their number. For the forms are 
practically equal to—or not fewer than-the things, in trying to explain which these thinkers 
proceeded from them to the forms. For to each thing there answers an entity which has the same 
name and exists apart from the substances, and so also in the case of all other groups there is a 
one over many, whether the many are in this world or are eternal. 

If form is not separable from a thing, just like matter is not separable from a thing, can one 
number forms as something distinct from a thing? or matter for that matter? This is one of the 


paradoxes examined іп Parmenides—can one use the same name for form, a thing, and matter 
without contradicting themselves? 


Metaphysics: Further, of the ways in which we prove that the forms exist, none is convincing; 
for from some no inference necessarily follows, and from some arise forms even of things of 
which we think there are no forms. For according to the arguments from the existence of the 
sciences there will be forms of all things of which there are sciences and according to the *one 
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over many' argument there will be forms even of negations, and according to the argument that 
there is an object for thought even when the thing has perished, there will be forms of perishable 
things; for we have an image of these. Further, of the more accurate arguments, some lead to 
Ideas of relations, of which we say there is no independent class, and others introduce the 'third 


. 


man. 


If a thing defines existence, then neither form nor matter, independent of the other can. The 
same is true for the idea of definition. A definition indicates both form and matter, therefore an 
indication of either form or matter independent of the other is not a definition. If A stands for a thing, 
b for form and c for matter then definition may be expressed as A = b+ c. A description might be 
either b= A- cor c= A- b. 

Metaphysics: And in general the arguments for the forms destroy the things for whose 
existence we are more zealous than for the existence of the Ideas; for it follows that not the dyad 
but number is first, i.e. that the relative is prior to the absolute,—besides all the other points on 
which certain people by following out the opinions held about the Ideas have come into conflict 
with the principles of the theory. 


Aristotle recognizes that matter (relative) comes before a boundary (absolute) to that matter. 


Metaphysics: Further, according to the assumption on which our belief in the Ideas rests, 
there will be forms not only of substances but also of many other things (for the concept is 
single not only in the case of substances but also in the other cases, and there are sciences not 
only of substance but also of other things, and a thousand other such difficulties confront them). 
But according to the necessities of the case and the opinions held about the forms, if forms can 
be shared in there must be Ideas of substances only. For they are not shared in incidentally, but 
a thing must share in its form as in something not predicated of a subject (by ‘being shared in 
incidentally’ I mean that e.g. if a thing shares in ‘double itself’, it shares also in ‘eternal’, but 
incidentally; for ‘eternal’ happens to be predicable of the ‘double’). Therefore the forms will be 
substance; but the same terms indicate substance in this and in the ideal world (or what will be 
the meaning of saying that there is something apart from the particulars-the one over many?). 
And if the Ideas and the particulars that share in them have the same form, there will be 
something common to these; for why should ‘2’ be one and the same in the perishable 2’s or in 
those which are many but eternal, and not the same in the ‘2’ itself’ as in the particular 2? But if 
they have not the same form, they must have only the name in common, and it is as if one were 
to call both Callias and a wooden image а ‘man’, without observing any community between 
them. 


Therefore in starting to understand the idea of 'form' one must observe a community between 
things, i.e. the simile in multis that Plato had understood. 


Metaphysics: Above all one might discuss the question what on earth the forms contribute to 
sensible things, either to those that are eternal or to those that come into being and cease to be. 
For they cause neither movement nor any change in them. But again they help in no wise either 
towards the knowledge of the other things (for they are not even the substance of these, else 
they would have been in them), or towards their being, if they are not in the particulars which 
share in them; though if they were, they might be thought to be causes, as white causes whiteness 
in a white object by entering into its composition. But this argument, which first Anaxagoras and 
later Eudoxus and certain others used, is very easily upset; for it is not difficult to collect many 
insuperable objections to such a view. 


Metaphysics: But, further, all other things cannot come from the forms in any of the usual 
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senses of ‘from’. And to say that they are patterns and the other things share in them is to use 
empty words and poetical metaphors. For what is it that works, looking to the Ideas? And 
anything can either be, or become, like another without being copied from it, so that whether 
Socrates or not a man Socrates like might come to be; and evidently this might be so even if 
Socrates were eternal. And there will be several patterns of the same thing, and therefore 
several forms; e.g. ‘animal’ and ‘two-footed’ and also ‘man himself’ will be forms of man. 
Again, the forms are patterns not only sensible things, but of forms themselves also; i.e. the 
genus, as genus of various species, will be so; therefore the same thing will be pattern and 


copy. 


In these lines Aristotle is demonstrating that he understood one of Plato's points in Parmenides. 
A form of a form is self-referential-they cannot be different (matter) yet the same (form). In the 
abstraction of form from thing, one cannot say that the abstracted form is different than the form 
abstracted. Our grammar can quickly trip us up. 


Metaphysics: Again, it would seem impossible that the substance and that of which it is the 
substance should exist apart; how, therefore, could the Ideas, being the substances of things, 
exist apart? In the Phaedo the case is stated in this way—that the forms are causes both of being 
and of becoming; yet when the forms exist, still the things that share in them do not come into 
being, unless there is something to originate movement; and many other things come into being 
(e.g. a house or a ring) of which we say there are no forms. Clearly, therefore, even the other 
things can both be and come into being owing to such causes as produce the things just 
mentioned. 

If one does not accept that the individuals are the matter that are circumscribed by the idea as 
form, then one violates the definition and fact that matter and form cannot exist apart. Or matter for 


the form provided by the word might be called the matter gray. Aristotle seems to be grasping for 
this. At any rate, the experience, as matter must accompany the word as form. 


Metaphysics: Again, if the forms are numbers, how can they be causes? Is it because existing 
things are other numbers, e.g. one number is man, another is Socrates, another Callias? Why 
then are the one set of numbers causes of the other set? It will not make any difference even if 
the former are eternal and the latter are not. But if it is because things in this sensible world (e.g. 
harmony) are ratios of numbers, evidently the things between which they are ratios are some 
one class of things. If, then, this-the matter-is some definite thing, evidently the numbers 
themselves too will be ratios of something to something else. E.g. if Callias is a numerical ratio 
between fire and earth and water and air, his Idea also will be a number of certain other 
underlying things; and man himself, whether it is a number in a sense or not, will still be a 
numerical ratio of certain things and not a number proper, nor will it be a of number merely 
because it is a numerical ratio. 


Numbers are Arithmetic names and names are forms. In “the matter-is some definite thing" 
Aristotle is on the verge that things (as experience) are the matter and the name the form. 


Metaphysics: Again, from many numbers one number is produced, but how can one form 
come from many forms? And if the number comes not from the many numbers themselves but 
from the units in them, e.g. in 10,000, how is it with the units? If they are specifically alike, 
numerous absurdities will follow, and also if they are not alike (neither the units in one number 
being themselves like one another nor those in other numbers being all like to all); for in what 
will they differ, as they are without quality? This is not a plausible view, nor is it consistent with 
our thought on the matter. 
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Іп his own way, Aristotle is reflecting оп some of the paradox's exampled іп Parmenides. 


Metaphysics: Nor have the forms any connection with what we see to be the cause in the case 
of the arts, that for whose sake both all mind and the whole of nature are operative,—with this 
cause which we assert to be one of the first principles; but mathematics has come to be identical 
with philosophy for modern thinkers, though they say that it should be studied for the sake of 
other things. Further, one might suppose that the substance which according to them underlies 
as matter is too mathematical, and is a predicate and differentia of the substance, 1.9. of the 
matter, rather than matter itself; i.e. the great and the small are like the rare and the dense 
which the physical philosophers speak of, calling these the primary differentiae of the 
substratum; for these are a kind of excess and defect. And regarding movement, if the great and 
the small are to be movement, evidently the forms will be moved; but if they are not to be 
movement, whence did movement come? The whole study of nature has been annihilated. 


Can one say that form quá form or matter quá matter can move or be moved? 


Metaphysics: Nor can it be explained either how the lines and planes and solids that come 
after the numbers exist or can exist, or what significance they have; for these can neither be 
forms (for they are not numbers), nor the intermediates (for those are the objects of 
mathematics), nor the perishable things. This is evidently a distinct fourth class. 


Metaphysics: (4) Further, must we say that sensible substances alone exist, or that there are 
others besides these? And are substances of one kind or are there in fact several kinds of 
substances, as those say who assert the existence both of the forms and of the intermediates, 
with which they say the mathematical sciences deal?—The sense in which we say the forms are 
both causes and self-dependent substances has been explained in our first remarks about them; 
while the theory presents difficulties in many ways, the most paradoxical thing of all is the 
statement that there are certain things besides those in the material universe, and that these are 
the same as sensible things except that they are eternal while the latter are perishable. For they 
say there is a man-himself and a horse-itself and health-itself, with no further qualification,-a 
procedure like that of the people who said there are gods, but in human form. For they were 
positing nothing but eternal men, nor are the Platonists making the forms anything other than 
eternal sensible things. 


Metaphysics: Further, if we are to posit besides the forms and the sensibles the intermediates 
between them, we shall have many difficulties. For clearly on the same principle there will be 
lines besides the lines-themselves and the sensible lines, and so with each of the other classes of 
things; so that since astronomy is one of these mathematical sciences there will also be a heaven 
besides the sensible heaven, and a sun and a moon (and so with the other heavenly bodies) 
besides the sensible. Yet how are we to believe in these things? It is not reasonable even to 
suppose such a body immovable, but to suppose it moving is quite impossible.-And similarly 
with the things of which optics and mathematical harmonics treat; for these also cannot exist 
apart from the sensible things, for the same reasons. For if there are sensible things and 
sensations intermediate between form and individual, evidently there will also be animals 
intermediate between animals-themselves and the perishable animals.-We might also raise the 
question, with reference to which kind of existing things we must look for these sciences of 
intermediates. If geometry is to differ from mensuration only in this, that the latter deals with 
things that we perceive, and the former with things that are not perceptible, evidently there will 
also be a science other than medicine, intermediate between medical-science-itself and this 
individual medical science, and so with each of the other sciences. Yet how is this possible? 
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There would have to be also healthy things besides the perceptible healthy things and the 
healthy-itself.-And at the same time not even this is true, that mensuration deals with perceptible 
and perishable magnitudes; for then it would have perished when they perished. 


Aristotle poses questions that should be asked, ‘What are the paradoxes involved when one 
posits existence of something other than things? this does not mean һе has no answer, or that he 
believes some hasty answer he gives to the question. 


Metaphysics: But on the other hand astronomy cannot be dealing with perceptible magnitudes 
nor with this heaven above us. For neither are perceptible lines such lines as the geometer speaks 
of (for no perceptible thing is straight or round in the way in which he defines ‘straight’ and 
‘round’; for a hoop touches a straight edge not at a point, but as Protagoras used to say it did, in 
his refutation of the geometers), nor are the movements and spiral orbits in the heavens like those 
of which astronomy treats, nor have geometrical points the same nature as the actual stars.-Now 
there are some who say that these so-called intermediates between the forms and the perceptible 
things exist, not apart from the perceptible things, however, but in these; the impossible results 
of this view would take too long to enumerate, but it is enough to consider even such points as 
the following:—It is not reasonable that this should be so only in the case of these intermediates, 
but clearly the forms also might be in the perceptible things; for both statements are parts of the 
same theory. Further, it follows from this theory that there are two solids in the same place, and 
that the intermediates are not immovable, since they are in the moving perceptible things. And in 
general to what purpose would one suppose them to exist indeed, but to exist in perceptible 
things? For the same paradoxical results will follow which we have already mentioned; there 
will be a heaven besides the heaven, only it will be not apart but in the same place; which is still 
more impossible. 


If one were to assert existence of either form quá form or matter quá matter, paradoxes result. 


Metaphysics: Further, if we admit in the fullest sense that something exists apart from the 
concrete thing, whenever something is predicated of the matter, must there, if there is 
something apart, be something apart from each set of individuals, or from some and not from 
others, or from none? (A) If there is nothing apart from individuals, there will be no object of 
thought, but all things will be objects of sense, and there will not be knowledge of anything, 
unless we say that sensation is knowledge. Further, nothing will be eternal or unmovable; for all 
perceptible things perish and are in movement. But if there is nothing eternal, neither can there 
be a process of coming to be; for there must be something that comes to be, i.e. from which 
something comes to be, and the ultimate term in this series cannot have come to be, since the 
series has a limit and since nothing can come to be out of that which is not. Further, if generation 
and movement exist there must also be a limit; for no movement is infinite, but every movement 
has an end, and that which is incapable of completing its coming to be cannot be in process of 
coming to be; and that which has completed its coming to be must be as soon as it has come to 
be. Further, since the matter exists, because it is ungenerated, it is a fortiori reasonable that the 
substance or essence, that which the matter is at any time coming to be, should exist; for if 
neither essence nor matter is to be, nothing will be at all, and since this is impossible there must 
be something besides the concrete thing, viz. the shape or form. 


This amounts to Aristotle's proof of the existence of forms. One will notice, he really has not 
made a direct abstraction-he reasoned his way to it. He knows that to assert the existence of forms 
produces paradoxes, but if they do not exist then thought-as he defined it-would be impossible. 
Instead of the paradoxes turning him back to his definition of thought, he accepts the paradoxes as 
undefeatable-whereupon his mind cannot see the simple tense errors in his statements. Sometimes 
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ош habit of thought is overpowering and we cannot learn. Never actually making the abstraction, һе 
will be clumsy and contradictory in his expressions of The Theory Of Forms. 


Without form (essence) nor matter, nothing could exist-as everything is defined in terms of 
difference (a Universal term) circumscribed by form. . . . stated sometimes as a proposition (thing) 
is a relation (matter) between terms (form). If he could have realized that his body is a number of 
sense systems, each sense either abstracting form or matter from things, he may have then seen 
that his mind is constrained to reason as branches from this physical fact of abstraction. 


Metaphysics: In general one might raise the question why after all, besides perceptible things 
and the intermediates, we have to look for another class of things, i.e. the forms which we posit. 
If it is for this reason, because the objects of mathematics, while they differ from the things in 
this world in some other respect, differ not at all in that there are many of the same kind, so that 
their first principles cannot be limited in number (just as the elements of all the language in this 
sensible world are not limited in number, but in kind, unless one takes the elements of this 
individual syllable or of this individual articulate sound—whose elements will be limited even in 
number; so is it also in the case of the intermediates; for there also the members of the same kind 
are infinite in number), so that if there are not-besides perceptible and mathematical objects— 
others such as some maintain the forms to be, there will be no substance which is one in 
number, but only in kind, nor will the first principles of things be determinate in number, but 
only in kind:-if then this must be so, the forms also must therefore be held to exist. Even if those 
who support this view do not express it articulately, still this is what they mean, and they must be 
maintaining the forms just because each of the forms is a substance and none is by accident. 


Metaphysics: But if we are to suppose both that the forms exist and that the principles are one 
in number, not in kind, we have mentioned the impossible results that necessarily follow. 


Metaphysics: But we shall say in answer to this argument also that while there is some 
justification for their thinking that the changing, when it is changing, does not exist, yet it is after 
all disputable; for that which is losing a quality has something of that which is being lost, and of 
that which is coming to be, something must already be. And in general if a thing is perishing, 
will be present something that exists; and if a thing is coming to be, there must be something 
from which it comes to be and something by which it is generated, and this process cannot go on 
ad infinitum.—But, leaving these arguments, let us insist on this, that it is not the same thing to 
change in quantity and in quality. Grant that in quantity a thing is not constant; still it is in 
respect of its form that we know each thing.—And again, it would be fair to criticize those who 
hold this view for asserting about the whole material universe what they saw only in a minority 
even of sensible things. For only that region of the sensible world which immediately surrounds 
us is always in process of destruction and generation; but this is-so to speak-not even a fraction 
of the whole, so that it would have been juster to acquit this part of the world because of the 
other part, than to condemn the other because of this.-And again, obviously we shall make to 
them also the same reply that we made long ago; we must show them and persuade them that 
there is something whose nature is changeless. Indeed, those who say that things at the same 
time are and are not, should in consequence say that all things are at rest rather than that they are 
in movement; for there is nothing into which they can change, since all attributes belong already 
to all subjects. 


Metaphysics: ‘Cause’ means (1) that from which, as immanent material, a thing comes into 
being, e.g. the bronze is the cause of the statue and the silver of the saucer, and so are the classes 
which include these. (2) The form or pattern, i.e. the definition of the essence, and the classes 
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which include this (e.g. the ratio 2: and number in general are causes of the octave), and the 
parts included in the definition. (3) That from which the change or the resting from change first 
begins; e.g. the adviser is a cause of the action, and the father a cause of the child, and in general 
the maker a cause of the thing made and the change-producing of the changing. (4) The end, i.e. 
that for the sake of which a thing is; e.g. health is the cause of walking. For “Why does one 
walk?' we say; 'that one may be healthy'; and in speaking thus we think we have given the 
cause. The same is true of all the means that intervene before the end, when something else has 
put the process in motion, as e.g. thinning or purging or drugs or instruments intervene before 
health is reached; for all these are for the sake of the end, though they differ from one another in 
that some are instruments and others are actions. 


Metaphysics: Hence as regards the things that are or come to be by nature, though that from 
which they naturally come to be or are is already present, we say they have not their nature yet, 
unless they have their form or shape. That which comprises both of these exists by nature, e.g. 
the animals and their parts; and not only is the first matter nature (and this in two senses, either 
the first, counting from the thing, or the first in general; e.g. in the case of works in bronze, 
bronze is first with reference to them, but in general perhaps water is first, if all things that can 
be melted are water), but also the form or essence, which is the end of the process of becoming.— 
(6) By an extension of meaning from this sense of ‘nature’ every essence in general has come to 
be called a ‘nature’, because the nature of a thing is one kind of essence. 


Metaphysics: (c) Two things are called one, when the definition which states the essence of 
one is indivisible from another definition which shows us the other (though in itself every 
definition is divisible). Thus even that which has increased or is diminishing is one, because its 
definition is one, as, in the case of plane figures, is the definition of their form. In general those 
things the thought of whose essence is indivisible, and cannot separate them either in time or in 
place or in definition, are most of all one, and of these especially those which are substances. 
For in general those things that do not admit of division are called one in so far as they do not 
admit of it; e.g. if two things are indistinguishable quá man, they are one kind of man; if quá 
animal, one kind of animal; if quá magnitude, one kind of magnitude.-Now most things are 
called one because they either do or have or suffer or are related to something else that is one, 
but the things that are primarily called one are those whose substance is one,-and one either in 
continuity or in form or in definition; for we count as more than one either things that are not 
continuous, or those whose form is not one, or those whose definition is not one. 


Metaphysics: It follows, then, that ‘substance’ has two senses, (A) ultimate substratum, 
which is no longer predicated of anything else, and (B) that which, being a ‘this’, is also 
separable and of this nature is the shape or form of each thing. 


Metaphysics: ‘Limit’ means (1) the last point of each thing, i.e. the first point beyond which 
it is not possible to find any part, and the first point within which every part is; (2) the form, 
whatever it may be, of a spatial magnitude or of a thing that has magnitude; (3) the end of each 
thing (and of this nature is that towards which the movement and the action are, not that from 
which they are-though sometimes it is both, that from which and that to which the movement is, 
i.e. the final cause); (4) the substance of each thing, and the essence of each; for this is the limit 
of knowledge; and if of knowledge, of the object also. Evidently, therefore, ‘limit’ has as many 
senses as ‘beginning’, and yet more; for the beginning is a limit, but not every limit is a 
beginning. 


Synonym Toast Page 38 


Aristotle often has a difficult time with things because һе cannot complete ап abstraction. 


Metaphysics: “That in virtue of which’ has several meanings:-(1) the form or substance of 
each thing, e.g. that in virtue of which a man is good is the good itself, (2) the proximate subject 
in which it is the nature of an attribute to be found, e.g. color in a surface. “That in virtue of 
which', then, in the primary sense is the form, and in a secondary sense the matter of each thing 
and the proximate substratum of each.-In general ‘that in virtue of which’ will found in the 
same number of senses as ‘cause’; for we say indifferently (3) in virtue of what has he come?’ or 
‘for what end has he come?’; and (4) in virtue of what has he inferred wrongly, or inferred?’ or 
‘what is the cause of the inference, or of the wrong inference?’—Further (5) Kath’ d is used in 
reference to position, e.g. “ай which he stands’ or ‘along which he walks; for all such phrases 
indicate place and position. 


Metaphysics: “То come from something' means (1) to come from something as from matter, 
and this in two senses, either in respect of the highest genus or in respect of the lowest species; 
e.g. in a sense all things that can be melted come from water, but in a sense the statue comes 
from bronze.-(2) As from the first moving principle; e.g. *what did the fight come from?' from 
abusive language, because this was the origin of the fight.-(3) from the compound of matter and 
shape, as the parts come from the whole, and the verse from the Iliad, and the stones from the 
house; (in every such case the whole is a compound of matter and shape.) for the shape is the 
end, and only that which attains an end is complete.-(4) As the form from its part, e.g. man from 
‘two-footed’ and syllable from ‘letter’; for this is a different sense from that in which the statue 
comes from bronze; for the composite substance comes from the sensible matter, but the form 
also comes from the matter of the form.-Some things, then, are said to come from something 
else in these senses; but (5) others are so described if one of these senses is applicable to a part of 
that other thing; e.g. the child comes from its father and mother, and plants come from the earth, 
because they come from a part of those things.-(6) It means coming after a thing in time, e.g. 
night comes from day and storm from fine weather, because the one comes after the other. Of 
these things some are so described because they admit of change into one another, as in the cases 
now mentioned; some merely because they are successive in time, e.g. the voyage took place 
‘from’ the equinox, because it took place after the equinox, and the festival of the Thargelia 
comes 'from' the Dionysia, because after the Dionysia. 


Metaphysics: ‘Part’ means (1) (a) that into which a quantum can іп any way be divided; for 
that which is taken from a quantum quá quantum is always called a part of it, e.g. two is called in 
a sense a part of three. It means (b), of the parts in the first sense, only those which measure the 
whole; this is why two, though in one sense it is, in another is not, called a part of three.-(2) The 
elements into which a kind might be divided apart from the quantity are also called parts of it; 
for which reason we say the species are parts of the genus.-(3) The elements into which a whole 
is divided, or of which it consists-the *whole' meaning either the form or that which has the 
form; e.g. of the bronze sphere or of the bronze cube both the bronze-i.e. the matter in which 
the form is-and the characteristic angle are parts.-(4) The elements in the definition which 
explains a thing are also parts of the whole; this is why the genus is called a part of the species, 
though in another sense the species is part of the genus. 


Metaphysics: Further, some do not think there is anything substantial besides sensible things, 
but others think there are eternal substances which are more in number and more real; e.g. Plato 
posited two kinds of substance-the forms and objects of mathematics-as well as a third kind, 
viz. the substance of sensible bodies. And Speusippus made still more kinds of substance, 
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beginning with the One, and assuming principles for each kind of substance, опе for numbers, 
another for spatial magnitudes, and then another for the soul; and by going on in this way he 
multiplies the kinds of substance. And some say forms and numbers have the same nature, and 
the other things come after them-lines and planes-until we come to the substance of the 
material universe and to sensible bodies. 


Metaphysics: Тһе word 'substance' is applied, if not in more senses, still at least to four main 
objects; for both the essence and the universal and the genus, are thought to be the substance of 
each thing, and fourthly the substratum. Now the substratum is that of which everything else 
is predicated, while it is itself not predicated of anything else. And so we must first determine 
the nature of this; for that which underlies a thing primarily is thought to be in the truest sense 
its substance. And in one sense matter is said to be of the nature of substratum, in another, 
shape, and in a third, the compound of these. (By the matter I mean, for instance, the bronze, by 
the shape the pattern of its form, and by the compound of these the statue, the concrete whole.) 
Therefore if the form is prior to the matter and more real, it will be prior also to the compound 
of both, for the same reason. 


Metaphysics: If we adopt this point of view, then, it follows that matter is substance. But 
this is impossible; for both separability and 'this-ness' are thought to belong chiefly to 
substance. And so form and the compound of form and matter would be thought to be 
substance, rather than matter. The substance compounded of both, i.e. of matter and shape, 
may be dismissed; for it is posterior and its nature is obvious. And matter also is in a sense 
manifest. But we must inquire into the third kind of substance; for this is the most perplexing. 


Metaphysics: 'Thus, then, are natural products produced; all other productions are called 
‘makings’. And all makings proceed either from art or from a faculty or from thought. Some of 
them happen also spontaneously or by luck just as natural products sometimes do; for there also 
the same things sometimes are produced without seed as well as from seed. Concerning these 
cases, then, we must inquire later, but from art proceed the things of which the form is in the 
soul of the artist. (By form I mean the essence of each thing and its primary substance.) for 
even contraries have in a sense the same form; for the substance of a privation is the opposite 
substance, e.g. health is the substance of disease (for disease is the absence of health); and 
health is the formula in the soul or the knowledge of it. The healthy subject is produced as the 
result of the following train of thought:-since this is health, if the subject is to be healthy this 
must first be present, e.g. a uniform state of body, and if this is to be present, there must be heat; 
and the physician goes on thinking thus until he reduces the matter to a final something which 
he himself can produce. Then the process from this point onward, i.e. the process towards health, 
is called a *making'. Therefore it follows that in a sense health comes from health and house 
from house, that with matter from that without matter; for the medical art and the building art 
are the form of health and of the house, and when I speak of substance without matter I mean 
the essence. 


Metaphysics: Since anything which is produced is produced by something (and this I call the 
starting-point of the production), and from something (and let this be taken to be not the 
privation but the matter; for the meaning we attach to this has already been explained), and 
since something is produced (and this is either a sphere or a circle or whatever else it may chance 
to be), just as we do not make the substratum (the brass), so we do not make the sphere, except 
incidentally, because the brazen sphere is a sphere and we make the form. For to make a ‘this’ is 
to make a ‘this’ out of the substratum in the full sense of the word. (I mean that to make the 
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brass round is not to make the round or the sphere, but something else, i.e. to produce this form 
in something different from itself. For if we make the form, we must make it out of something 
else; for this was assumed. E.g. we make a brazen sphere; and that in the sense that out of this, 
which is brass, we make this other, which is a sphere.) If, then, we also make the substratum 
itself, clearly we shall make it in the same way, and the processes of making will regress to 
infinity. Obviously then the form also, or whatever we ought to call the shape present in the 
sensible thing, is not produced, nor is there any production of it, nor is the essence produced; for 
this is that which is made to be in something else either by art or by nature or by some faculty. 
But that there is a brazen sphere, this we make. For we make it out of brass and the sphere; we 
bring the form into this particular matter, and the result is a brazen sphere. But if the essence of 
sphere in general is to be produced, something must be produced out of something. For the 
product will always have to be divisible, and one part must be this and another that; I mean the 
one must be matter and the other form. If, then, a sphere is ‘the figure whose circumference is 
at all points equidistant from the center', part of this will be the medium in which the thing made 
will be, and part will be in that medium, and the whole will be the thing produced, which 
corresponds to the brazen sphere. It is obvious, then, from what has been said, that that which is 
spoken of as form or substance is not produced, but the concrete thing which gets its name from 
this is produced, and that in everything which is generated matter is present, and one part of the 
thing is matter and the other form. 


Metaphysics: Is there, then, a sphere apart from the individual spheres or a house apart from 
the bricks? Rather we may say that no ‘this’ would ever have been coming to be, if this had been 
so, but that the ‘form’ means the ‘such’, and is not a ‘this’—a definite thing; but the artist makes, 
or the father begets, a ‘such’ out of a ‘this’; and when it has been begotten, it is a ‘this such’. And 
the whole ‘this’, Callias or Socrates, is analogous to ‘this brazen sphere’, but man and animal to 
‘brazen sphere’ in general. Obviously, then, the cause which consists of the forms (taken in the 
sense in which some maintain the existence of the forms, i.e. if they are something apart from 
the individuals) is useless, at least with regard to comings-to-be and to substances; and the 
forms need not, for this reason at least, be self-subsistent substances. In some cases indeed it is 
even obvious that the begetter is of the same kind as the begotten (not, however, the same nor 
one in number, but in form), i.e. in the case of natural products (for man begets man), unless 
something happens contrary to nature, e.g. the production of a mule by a horse. (And even these 
cases are similar; for that which would be found to be common to horse and ass, the genus next 
above them, has not received a name, but it would doubtless be both in fact something like a 
mule.) Obviously, therefore, it is quite unnecessary to set up a form as a pattern (for we should 
have looked for forms in these cases if in any; for these are substances if anything is 50); the 
begetter is adequate to the making of the product and to the causing of the form in the matter. 
And when we have the whole, such and such a form in this flesh and in these bones, this is 
Callias or Socrates; and they are different in virtue of their matter (for that is different), but the 
same in form; for their form is indivisible. 


Metaphysics: And it is clear also from what has been said that in a sense every product of art 
is produced from a thing which shares its name (as natural products are produced), or from a part 
of itself which shares its name (e.g. the house is produced from a house, gud produced by reason; 
for the art of building is the form of the house), or from something which contains an art of it,-if 
we exclude things produced by accident; for the cause of the thing's producing the product 
directly per se is a part of the product. The heat in the movement caused heat in the body, and 
this 15 either health, or a part of health, or is followed by a part of health or by health itself. And 


Synonym Toast Page 41 


so it is said to cause health, because it causes that to which health attaches as a consequence. 


Metaphysics: But not only regarding substance does our argument prove that its form does 
not come to be, but the argument applies to all the primary classes alike, i.e. quantity, quality, 
and the other categories. For as the brazen sphere comes to be, but not the sphere nor the brass, 
and so too in the case of brass itself, if it comes to be, it is its concrete unity that comes to be (for 
the matter and the form must always exist before), so is it both in the case of substance and in 
that of quality and quantity and the other categories likewise; for the quality does not come to 
be, but the wood of that quality, and the quantity does not come to be, but the wood or the 
animal of that size. But we may learn from these instances a peculiarity of substance, that there 
must exist beforehand in complete reality another substance which produces it, e.g. an animal if 
an animal is produced; but it is not necessary that a quality or quantity should pre-exist 
otherwise than potentially. 


Metaphysics: Perhaps we should rather say that ‘part’ is used in several senses. One of these 
is 'that which measures another thing in respect of quantity'. But let this sense be set aside; let 
us inquire about the parts of which substance consists. If then matter is one thing, form 
another, the compound of these a third, and both the matter and the form and the compound are 
substance even the matter is in a sense called part of a thing, while in a sense it is not, but only 
the elements of which the formula of the form consists. E.g. of concavity flesh (for this is the 
matter in which it is produced) is not a part, but of snubness it is a part; and the bronze is a part 
of the concrete statue, but not of the statue when this is spoken of in the sense of the form. (for 
the form, or the thing as having form, should be said to be the thing, but the material element 
by itself must never be said to be so.) And so the formula of the circle does not include that of 
the segments, but the formula of the syllable includes that of the letters; for the letters are parts of 
the formula of the form, and not matter, but the segments are parts in the sense of matter on 
which the form supervenes; yet they are nearer the form than the bronze is when roundness is 
produced in bronze. But in a sense not even every kind of letter will be present in the formula of 
the syllable, e.g. particular waxen letters or the letters as movements in the air; for in these also 
we have already something that is part of the syllable only in the sense that it is its perceptible 
matter. For even if the line when divided passes away into its halves, or the man into bones and 
muscles and flesh, it does not follow that they are composed of these as parts of their essence, 
but rather as matter; and these are parts of the concrete thing, but not also of the form, i.e. of 
that to which the formula refers; wherefore also they are not present in the formulae. In one kind 
of formula, then, the formula of such parts will be present, but in another it must not be present, 
where the formula does not refer to the concrete object. For it is for this reason that some things 
have as their constituent principles parts into which they pass away, while some have not. Those 
things which are the form and the matter taken together, e.g. the snub, or the bronze circle, pass 
away into these materials, and the matter is a part of them; but those things which do not 
involve matter but are without matter, and whose formulae are formulae of the form only, do 
not pass away,-either not at all or at any rate not in this way. Therefore these materials are 
principles and parts of the concrete things, while of the form they are neither parts nor 
principles. And therefore the clay statue is resolved into clay and the ball into bronze and Callias 
into flesh and bones, and again the circle into its segments; for there is a sense of ‘circle’ in 
which involves matter. For ‘circle’ is used ambiguously, meaning both the circle, unqualified, 
and the individual circle, because there is no name peculiar to the individuals. 


Metaphysics: The truth has indeed now been stated, but still let us state it yet more clearly, 
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taking up the question again. The parts of the formula, into which the formula is divided, аге 
prior to it, either all or some of them. The formula of the right angle, however, does not include 
the formula of the acute, but the formula of the acute includes that of the right angle; for he who 
defines the acute uses the right angle; for the acute is ‘less than a right angle’. The circle and the 
semicircle also are in a like relation; for the semicircle is defined by the circle; and so is the 
finger by the whole body, for a finger is ‘such and such a part of a man’. Therefore the parts 
which are of the nature of matter, and into which as its matter a thing is divided, are posterior; 
but those which are of the nature of parts of the formula, and of the substance according to its 
formula, are prior, either all or some of them. And since the soul of animals (for this is the 
substance of a living being) is their substance according to the formula, i.e. the form and the 
essence of a body of a certain kind (at least we shall define each part, if we define it well, not 
without reference to its function, and this cannot belong to it without perception), so that the 
parts of soul are prior, either all or some of them, to the concrete ‘animal’, and so too with each 
individual animal; and the body and parts are posterior to this, the essential substance, and it is 
not the substance but the concrete thing that is divided into these parts as its matter:-this being 
so, to the concrete thing these are in a sense prior, but in a sense they are not. For they cannot 
even exist if severed from the whole; for it is not a finger in any and every state that is the finger 
of a living thing, but a dead finger is a finger only in name. Some parts are neither prior nor 
posterior to the whole, i.e. those which are dominant and in which the formula, i.e. the essential 
substance, is immediately present, e.g. perhaps the heart or the brain; for it does not matter in 
the least which of the two has this quality. But man and horse and terms which are thus applied 
to individuals, but universally, are not substance but something composed of this particular 
formula and this particular matter treated as universal; and as regards the individual, Socrates 
already includes in him ultimate individual matter; and similarly in all other cases. “А part' may 
be a part either of the form (i.e. of the essence), or of the compound of the form and the matter, 
or of the matter itself. But only the parts of the form are parts of the formula, and the formula is 
of the universal; for ‘being a circle’ is the same as the circle, and ‘being a soul’ the same as the 
soul. But when we come to the concrete thing, e.g. this circle, i.e. one of the individual circles, 
whether perceptible or intelligible (I mean by intelligible circles the mathematical, and by 
perceptible circles those of bronze and of wood),—of these there is no definition, but they are 
known by the aid of intuitive thinking or of perception; and when they pass out of this complete 
realization it is not clear whether they exist or not; but they are always stated and recognized by 
means of the universal formula. But matter is unknowable in itself. And some matter is 
perceptible and some intelligible, perceptible matter being for instance bronze and wood and all 
matter that is changeable, and intelligible matter being that which is present in perceptible 
things not quá perceptible, i.e. the objects of mathematics. 


Metaphysics: Another question is naturally raised, viz. what sort of parts belong to the form 
and what sort not to the form, but to the concrete thing. Yet if this is not plain it is not possible 
to define any thing; for definition is of the universal and of the form. If then it is not evident 
what sort of parts are of the nature of matter and what sort are not, neither will the formula of 
the thing be evident. In the case of things which are found to occur in specifically different 
materials, as a circle may exist in bronze or stone or wood, it seems plain that these, the bronze 
or the stone, are no part of the essence of the circle, since it is found apart from them. Of things 
which are not seen to exist apart, there is no reason why the same may not be true, just as if all 
circles that had ever been seen were of bronze; for none the less the bronze would be no part of 
the form; but it is hard to eliminate it in thought. E.g. the form of man is always found in flesh 
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and bones and parts of this kind; аге these then also parts of the form and the formula? No, they 
are matter; but because man is not found also in other matters we are unable to perform the 
abstraction. 


Metaphysics: Since this is thought to be possible, but it is not clear when it is the case, some 
people already raise the question even in the case of the circle and the triangle, thinking that it is 
not right to define these by reference to lines and to the continuous, but that all these are to the 
circle or the triangle as flesh and bones are to man, and bronze or stone to the statue; and they 
reduce all things to numbers, and they say the formula of ‘line’ is that of ‘two’. And of those 
who assert the Ideas some make ‘two’ the line-itself, and others make it the form of the line; for 
in some cases they say the form and that of which it is the form are the same, e.g. ‘two’ and the 
form of two; but in the case of ‘line’ they say this is no longer so. 


Metaphysics: It follows then that there is one form for many things whose form is evidently 
different (a conclusion which confronted the Pythagoreans also); and it is possible to make one 
thing the form-itself of all, and to hold that the others are not forms; but thus all things will be 
one. 


Metaphysics: We have pointed out, then, that the question of definitions contains some 
difficulty, and why this is so. And so to reduce all things thus to forms and to eliminate the 
matter is useless labor; for some things surely are a particular form in a particular matter, or 
particular things in a particular state. And the comparison which Socrates the younger used to 
make in the case of ‘animal’ is not sound; for it leads away from the truth, and makes опе 
suppose that man can possibly exist without his parts, as the circle can without the bronze. But 
the case is not similar; for an animal is something perceptible, and it is not possible to define it 
without reference to movement-nor, therefore, without reference to the parts' being in a certain 
state. For it is not a hand in any and every state that is a part of man, but only when it can fulfil 
its work, and therefore only when it is alive; if it 15 not alive it is not a part. 


Metaphysics: Regarding the objects of mathematics, why are the formulae of the parts not 
parts of the formulae of the wholes; e.g. why are not the semicircles included in the formula of 
the circle? It cannot be said, ‘because these parts are perceptible things’; for they аге not. But 
perhaps this makes no difference; for even some things which are not perceptible must have 
matter; indeed there is some matter in everything which is not an essence and a bare form but a 
‘this’. The semicircles, then, will not be parts of the universal circle, but will be parts of the 
individual circles, as has been said before; for while one kind of matter is perceptible, there is 
another which is intelligible. 


Metaphysics: If then a differentia of a differentia be taken at each step, one differentia-the 
last-will be the form and the substance; but if we divide according to accidental qualities, e.g. 
if we were to divide that which is endowed with feet into the white and the black, there will be as 
many differentiae as there are cuts. Therefore it is plain that the definition is the formula which 
contains the differentiae, or, according to the right method, the last of these. This would be 
evident, if we were to change the order of such definitions, e.g. of that of man, saying 'animal 
which is two-footed and endowed with feet’; for 'endowed with feet’ is superfluous when ‘two- 
footed' has been said. But there is no order in the substance; for how are we to think the one 
element posterior and the other prior? Regarding the definitions, then, which are reached by the 
method of divisions, let this suffice as our first attempt at stating their nature. 


Metaphysics: It is clear also from these very facts what consequence confronts those who say 
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the Ideas аге substances capable of separate existence, and at the same time make the form 
consist of the genus and the differentiae. For if the forms exist and ‘animal’ is present in ‘man’ 
and ‘horse’, it is either one апа the same in number, or different. (In formula it is clearly one; for 
he who states the formula will go through the formula in either case.) If then there is a *man-in- 
himself" who is a ‘this’ and exists apart, the parts also of which he consists, e.g. ‘animal’ and 
‘two-footed’, must indicate 'this'es', and be capable of separate existence, and substances; 
therefore ‘animal’, as well as ‘man’, must be of this sort. 


Metaphysics: Further, (3) in the case of sensible things both these consequences and others 
still more absurd follow. If, then, these consequences are impossible, clearly there are not forms 
of sensible things in the sense in which some maintain their existence. 


Metaphysics: But those who say the forms exist, in one respect are right, in giving the forms 
separate existence, if they are substances; but in another respect they are not right, because they 
say the one over many is a form. The reason for their doing this is that they cannot declare what 
are the substances of this sort, the imperishable substances which exist apart from the 
individual and sensible substances. They make them, then, the same in kind as the perishable 
things (for this kind of substance we know)—’man-himself’ and ‘horse-itself’, adding to the 
sensible things the word ‘itself’. Yet even if we had not seen the stars, none the less, I suppose, 
would they have been eternal substances apart from those which we knew; so that now also if 
we do not know what non-sensible substances there are, yet it is doubtless necessary that there 
should be some.-Clearly, then, no universal term is the name of a substance, and no substance 
is composed of substances. 


Metaphysics: 'The object of the inquiry is most easily overlooked where one term is not 
expressly predicated of another (e.g. when we inquire ‘what man is’), because we do not 
distinguish and do not say definitely that certain elements make up a certain whole. But we must 
articulate our meaning before we begin to inquire; if not, the inquiry is on the border-line 
between being a search for something and a search for nothing. Since we must have the 
existence of the thing as something given, clearly the question is why the matter is some 
definite thing; e.g. why are these materials a house? Because that which was the essence of a 
house is present. And why is this individual thing, or this body having this form, a man? 
Therefore what we seek is the cause, i.e. the form, by reason of which the matter is some 
definite thing; and this is the substance of the thing. Evidently, then, in the case of simple terms 
no inquiry nor teaching is possible; our attitude towards such things is other than that of inquiry. 


Metaphysics: WE must reckon up the results arising from what has been said, and compute 
the sum of them, and put the finishing touch to our inquiry. We have said that the causes, 
principles, and elements of substances are the object of our search. And some substances are 
recognized by every one, but some have been advocated by particular schools. Those generally 
recognized are the natural substances, i.e. Fire, earth, water, air, &c., the simple bodies; second 
plants and their parts, and animals and the parts of animals; and finally the physical universe and 
its parts; while some particular schools say that forms and the objects of mathematics are 
substances. But there are arguments which lead to the conclusion that there are other 
substances, the essence and the substratum. Again, in another way the genus seems more 
substantial than the various species, and the universal than the particulars. And with the universal 
and the genus the Ideas are connected; it is in virtue of the same argument that they are thought 
to be substances. And since the essence is substance, and the definition is a formula of the 
essence, for this reason we have discussed definition and essential predication. Since the 
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definition is a formula, and a formula has parts, we had to consider also with respect to the 
notion of ‘part’, what are parts of the substance and what are not, and whether the parts of the 
substance are also parts of the definition. Further, too, neither the universal nor the genus is a 
substance; we must inquire later into the Ideas and the objects of mathematics; for some say 
these are substances as well as the sensible substances. 


Metaphysics: Obviously, then, the actuality or the formula is different when the matter is 
different; for in some cases it is the composition, in others the mixing, and in others some other 
of the attributes we have named. And so, of the people who go in for defining, those who define 
a house as stones, bricks, and timbers are speaking of the potential house, for these are the 
matter; but those who propose “а receptacle to shelter chattels and living beings', or something 
of the sort, speak of the actuality. Those who combine both of these speak of the third kind of 
substance, which is composed of matter and form (for the formula that gives the differentiae 
seems to be an account of the form or actuality, while that which gives the components is rather 
an account of the matter); and the same is true of the kind of definitions which Archytas used to 
accept; they are accounts of the combined form and matter. E.g. what is still weather? Absence 
of motion in a large expanse of air; air is the matter, and absence of motion is the actuality and 
substance. What is a calm? Smoothness of sea; the material substratum is the sea, and the 
actuality or shape is smoothness. It is obvious then, from what has been said, what sensible 
substance is and how it exists—one kind of it as matter, another as form or actuality, while the 
third kind is that which is composed of these two. 


Metaphysics: We must not fail to notice that sometimes it is not clear whether a name means 
the composite substance, or the actuality or form, e.g. whether ‘house’ is a sign for the 
composite thing, “а covering consisting of bricks and stones laid thus and thus', or for the 
actuality or form, ‘a covering’, and whether a line is 'two-ness in length’ or ‘two-ness’, and 
whether an animal is soul in a body’ or “а soul’; for soul is the substance or actuality of some 
body. ‘Animal’ might even be applied to both, not as something definable by one formula, but as 
related to a single thing. But this question, while important for another purpose, is of no 
importance for the inquiry into sensible substance; for the essence certainly attaches to the form 
and the actuality. For ‘soul’ and ‘to be soul’ are the same, but ‘to be man’ and ‘man’ are not the 
same, unless even the bare soul is to be called man; and thus on one interpretation the thing is 
the same as its essence, and on another it is not. 


Metaphysics: (This, then, must either be eternal or it must be destructible without being ever 
in course of being destroyed, and must have come to be without ever being in course of coming 
to be. But it has been proved and explained elsewhere that no one makes or begets the form, but 
it is the individual that is made, i.e. the complex of form and matter that is generated. Whether 
the substances of destructible things can exist apart, is not yet at all clear; except that obviously 
this is impossible in some cases—in the case of things which cannot exist apart from the 
individual instances, e.g. house or utensil. Perhaps, indeed, neither these things themselves, nor 
any of the other things which are not formed by nature, are substances at all; for one might say 
that the nature in natural objects is the only substance to be found in destructible things.) 


Metaphysics: Therefore the difficulty which used to be raised by the school of Antisthenes 
and other such uneducated people has a certain timeliness. They said that the ‘what’ cannot be 
defined (for the definition so called is a ‘long rigmarole’) but of what sort a thing, e.g. silver, is, 
they thought it possible actually to explain, not saying what it is, but that it is like tin. Therefore 
one kind of substance can be defined and formulated, i.e. the composite kind, whether it be 
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perceptible or intelligible; but the primary parts of which this consists cannot be defined, since а 
definitory formula predicates something of something, and one part of the definition must play 
the part of matter and the other that of form. 


Metaphysics: It is also obvious that, if substances are in a sense numbers, they are so in this 
sense and not, as some say, as numbers of units. For a definition is a sort of number; for (1) it is 
divisible, and into indivisible parts (for definitory formulae are not infinite), and number also 18 
of this nature. And (2) as, when one of the parts of which a number consists has been taken from 
or added to the number, it is no longer the same number, but a different one, even if it is the very 
smallest part that has been taken away or added, so the definition and the essence will no longer 
remain when anything has been taken away or added. And (3) the number must be something in 
virtue of which it is one, and this these thinkers cannot state, what makes it one, if it is one (for 
either it is not one but a sort of heap, or if it is, we ought to say what it is that makes one out of 
many); and the definition is one, but similarly they cannot say what makes it one. And this is a 
natural result; for the same reason is applicable, and substance is one in the sense which we have 
explained, and not, as some say, by being a sort of unit or point; each is a complete reality and a 
definite nature. And (4) as number does not admit of the more and the less, neither does 
substance, in the sense of form, but if any substance does, it is only the substance which 
involves matter. Let this, then, suffice for an account of the generation and destruction of so- 
called substances in what sense it is possible and in what sense impossible—and of the reduction 
of things to number. 


Metaphysics: Since some things are and are not, without coming to be and ceasing to be, e.g. 
points, if they сап be said to be, and in general forms (for it is not ‘white’ comes to be, but the 
wood comes to be white, if everything that comes to be comes from something and comes to be 
something), not all contraries can come from one another, but it is in different senses that a pale 
man comes from a dark man, and pale comes from dark. Nor has everything matter, but only 
those things which come to be and change into one another. Those things which, without ever 
being in course of changing, are or are not, have no matter. 


Metaphysics: There is difficulty in the question how the matter of each thing is related to its 
contrary states. E.g. if the body is potentially healthy, and disease is contrary to health, is it 
potentially both healthy and diseased? And is water potentially wine and vinegar? We answer 
that it is the matter of one in virtue of its positive state and its form, and of the other in virtue of 
the privation of its positive state and the corruption of it contrary to its nature. It is also hard to 
say why wine is not said to be the matter of vinegar nor potentially vinegar (though vinegar is 
produced from it), and why a living man is not said to be potentially dead. In fact they are not, 
but the corruptions in question are accidental, and it is the matter of the animal that is itself in 
virtue of its corruption the potency and matter of a corpse, and it is water that is the matter of 
vinegar. For the corpse comes from the animal, and vinegar from wine, as night from day. And 
all the things which change thus into one another must go back to their matter; e.g. if from a 
corpse is produced an animal, the corpse first goes back to its matter, and only then becomes an 
animal; and vinegar first goes back to water, and only then becomes wine. 


Metaphysics: To return to the difficulty which has been stated with respect both to definitions 
and to numbers, what is the cause of their unity? In the case of all things which have several 
parts and in which the totality is not, as it were, a mere heap, but the whole is something beside 
the parts, there is a cause; for even in bodies contact is the cause of unity in some cases, and in 
others viscosity or some other such quality. And a definition is a set of words which is one not 
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by being connected together, like the Iliad, but by dealing with one object.-What then, is it that 
makes man one; why is he one and not many, e.g. animal biped, especially if there are, as some 
say, an animal-itself and a biped-itself? Why are not those forms themselves the man, so that 
men would exist by participation not in man, nor in one form, but in two, animal and biped, and 
in general man would be not one but more than one thing, animal and biped? 


Metaphysics: Clearly, then, if people proceed thus in their usual manner of definition and 
speech, they cannot explain and solve the difficulty. But if, as we say, one element is matter and 
another is form, and one is potentially and the other actually, the question will no longer be 
thought a difficulty. For this difficulty is the same as would arise if ‘round bronze’ were the 
definition of ‘cloak’; for this word would be a sign of the definitory formula, so that the question 
is, what is the cause of the unity of ‘round’ and ‘bronze’? The difficulty disappears, because the 
one is matter, the other form. What, then, causes this—that which was potentially to be асшаПу- 
except, in the case of things which are generated, the agent? For there is no other cause of the 
potential sphere's becoming actually a sphere, but this was the essence of either. Of matter 
some is intelligible, some perceptible, and in a formula there is always an element of matter as 
well as one of actuality; e.g. the circle is “а plane figure'. But of the things which have no 
matter, either intelligible or perceptible, each is by its nature essentially a kind of unity, as it is 
essentially a kind of being-individual substance, quality, or quantity (and so neither ‘existent’ 
nor “опе” is present in their definitions), and the essence of each of them is by its very nature а 
kind of unity as it is a kind of being-and so none of these has any reason outside itself, for being 
one, nor for being a kind of being; for each is by its nature a kind of being and a kind of unity, 
not as being in the genus 'being' ог “опе” nor in the sense that being and unity can exist apart 
from particulars. 


i.e. One cannot say that ‘forms’ or ‘matter’ ‘exist’ as ‘things’ ‘exist’. Existence cannot be divided 
against itself. 


Metaphysics: Owing to the difficulty about unity some speak of 'participation', and raise the 
question, what is the cause of participation and what is it to participate; and others speak of 
‘communion’, as Lycophron says knowledge is a communion of knowing with the soul; and 
others say life is a ‘composition’ or ‘connexion’ of soul with body. Yet the same account applies 
to all cases; for being healthy, too, will on this showing be either a ‘communion’ or a 
‘connexion’ or a ‘composition’ of soul and health, and the fact that the bronze is a triangle will 
be a ‘composition’ of bronze and triangle, and the fact that a thing is white will be a 
‘composition’ of surface and whiteness. The reason is that people look for a unifying formula, 
and a difference, between potency and complete reality. But, as has been said, the proximate 
matter and the form are one and the same thing, the one potentially, and the other actually. 
Therefore it is like asking what in general is the cause of unity and of a thing’s being one; for 
each thing is a unity, and the potential and the actual are somehow one. Therefore there is no 
other cause here unless there is something which caused the movement from potency into 
actuality. And all things which have no matter are without qualification essentially unities. 


Metaphysics: It seems that when we call a thing not something else but 'that-en'—e.g. a casket 
is not ‘wood’ but ‘wooden’, and wood is not ‘earth’ but ‘earthen’, and again earth will illustrate 
our point if it is similarly not something else but *that-en'-that other thing is always potentially 
(in the full sense of that word) the thing which comes after it in this series. E.g. a casket is not 
‘earthen’ nor ‘earth’, but ‘wooden’; for this is potentially a casket and this is the matter of a 
casket, wood in general of a casket in general, and this particular wood of this particular casket. 
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And if there is a first thing, which is no longer, in reference to something else, called ‘that-en’, 
this is prime matter; e.g. if earth is ‘airy’ and air is not ‘fire’ but ‘fiery’, fire is prime matter, 
which is not a ‘this’. For the subject or substratum is differentiated by being a ‘this’ or not 
being one; i.e. the substratum of modifications is, e.g. a man, i.e. a body and a soul, while the 
modification is ‘musical’ or ‘pale’. (The subject is called, when music comes to be present in it, 
not ‘music’ but ‘musical’, and the man is not ‘paleness’? but ‘pale’, and not ‘ambulation’ or 
‘movement’ but ‘walking’ or ‘moving’ ,—which is akin to the ‘that-en’.) Wherever this is so, then, 
the ultimate subject is a substance; but when this is not so but the predicate is a form and a 
‘this’, the ultimate subject is matter and material substance. And it is only right that ‘that-en’ 
should be used with reference both to the matter and to the accidents; for both are 
indeterminates. 


Metaphysics: But (3) it is also prior in substantiality; firstly, (a) because the things that are 
posterior in becoming are prior in form and in substantiality (e.g. man is prior to boy and human 
being to seed; for the one already has its form, and the other has not), and because everything 
that comes to be moves towards a principle, i.e. an end (for that for the sake of which a thing is, 
is its principle, and the becoming is for the sake of the end), and the actuality is the end, and it is 
for the sake of this that the potency is acquired. For animals do not see in order that they may 
have sight, but they have sight that they may see. And similarly men have the art of building that 
they may build, and theoretical science that they may theorize; but they do not theorize that they 
may have theoretical science, except those who are learning by practice; and these do not 
theorize except in a limited sense, or because they have no need to theorize. Further, matter 
exists in a potential state, just because it may come to its form; and when it exists actually, then 
it is in its form. And the same holds good in all cases, even those in which the end is a 
movement. And so, as teachers think they have achieved their end when they have exhibited the 
pupil at work, nature does likewise. For if this is not the case, we shall have Pauson’s Hermes 
over again, since it will be hard to say about the knowledge, as about the figure in the picture, 
whether it is within or without. For the action is the end, and the actuality is the action. And so 
even the word ‘actuality’ is derived from ‘action’, and points to the complete reality. 


Metaphysics: Obviously, therefore, the substance or form is actuality. According to this 
argument, then, it is obvious that actuality is prior in substantial being to potency; and as we 
have said, one actuality always precedes another in time right back to the actuality of the 
eternal prime mover. 


Metaphysics: To the one belong, as we indicated graphically in our distinction of the 
contraries, the same and the like and the equal, and to plurality belong the other and the unlike 
and the unequal. “The same’ has several meanings; (1) we sometimes mean ‘the same 
numerically’; again, (2) we call a thing the same if it is one both in definition and in number, e.g. 
you are one with yourself both in form and in matter; and again, (3) if the definition of its 
primary essence is one; e.g. equal straight lines are the same, and so are equal and equal-angled 
quadrilaterals; there are many such, but in these equality constitutes unity. 


Metaphysics: Things are like if, not being absolutely the same, nor without difference in 
respect of their concrete substance, they are the same in form; e.g. the larger square is like the 
smaller, and unequal straight lines are like; they are like, but not absolutely the same. Other 
things are like, if, having the same form, and being things in which difference of degree is 
possible, they have no difference of degree. Other things, if they have a quality that is in form 
one and same-e.g. whiteness-in a greater or less degree, are called like because their form is 
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one. Other things are called like if the qualities they have in common are more numerous than 
those in which they differ-either the qualities in general or the prominent qualities; e.g. tin is 
like silver, quà white, and gold is like fire, дий yellow and red. 


Metaphysics: The primary contrariety is that between positive state and privation-not every 
privation, however (for “ргіуайоп” has several meanings), but that which is complete. And the 
other contraries must be called so with reference to these, some because they possess these, 
others because they produce or tend to produce them, others because they are acquisitions or 
losses of these or of other contraries. Now if the kinds of opposition are contradiction and 
privation and contrariety and relation, and of these the first is contradiction, and contradiction 
admits of no intermediate, while contraries admit of one, clearly contradiction and contrariety are 
not the same. But privation is a kind of contradiction; for what suffers privation, either in general 
or in some determinate way, either that which is quite incapable of having some attribute or that 
which, being of such a nature as to have it, has it not; here we have already a variety of 
meanings, which have been distinguished elsewhere. Privation, therefore, is a contradiction or 
incapacity which is determinate or taken along with the receptive material. This is the reason 
why, while contradiction does not admit of an intermediate, privation sometimes does; for 
everything is equal or not equal, but not everything is equal or unequal, or if it is, it 15 only 
within the sphere of that which is receptive of equality. If, then, the comings-to-be which happen 
to the matter start from the contraries, and proceed either from the form and the possession of 
the form or from a privation of the form or shape, clearly all contrariety must be privation, but 
presumably not all privation is contrariety (the reason being that that has suffered privation may 
have suffered it in several ways); for it is only the extremes from which changes proceed that are 
contraries. 


Metaphysics: Evidently, then, there cannot be forms such as some maintain, for then one man 
would be perishable and another imperishable. Yet the forms are said to be the same in form 
with the individuals and not merely to have the same name; but things which differ in kind are 
farther apart than those which differ in form. 


Metaphysics: But again the science we are looking for must not be supposed to deal with the 
causes which have been mentioned in the Physics. For (A) it does not deal with the final cause 
(for that is the nature of the good, and this is found in the field of action and movement; and it is 
the first mover-for that is the nature of the end—but in the case of things unmovable there is 
nothing that moved them first), and (B) in general it is hard to say whether perchance the science 
we are now looking for deals with perceptible substances or not with them, but with certain 
others. If with others, it must deal either with the forms or with the objects of mathematics. Now 
(a) evidently the forms do not exist. (But it is hard to say, even if one suppose them to exist, why 
in the world the same is not true of the other things of which there are forms, as of the objects of 
mathematics. I mean that these thinkers place the objects of mathematics between the forms and 
perceptible things, as a kind of third set of things apart both from the forms and from the things 
in this world; but there is not a third man or horse besides the ideal and the individuals. If on the 
other hand it is not as they say, with what sort of things must the mathematician be supposed to 
deal? Certainly not with the things in this world; for none of these is the sort of thing which the 
mathematical sciences demand.) Nor (b) does the science which we are now seeking treat of the 
objects of mathematics; for none of them can exist separately. But again it does not deal with 
perceptible substances; for they are perishable. 


Like most, Aristotle does not see Arithmetic as simply a grammar, and numbers only names in an 


Synonym Toast Page 50 


ordered naming convention. 


Apparently the 'third man' is a claim that between the Universal and the Particular there is 
some third state. One must see the Universal as the Form, Definition, etc., and the Particular as 
the matter, member, etc., of that form. This is an abstraction from ‘proposition’ which is matter 
and form. If there is matter, form and something other, one can make a claim for the third man. 
Aristotle actually supports the *third man' when he says that matter, form, and the compound 
are each of them ‘things’ when in fact only the compound, thing, proposition, exists by 
definition of existence.] 


Metaphysics: Further, must we suppose something apart from individual things, or is it these 
that the science we are seeking treats of? But these are infinite in number. Yet the things that are 
apart from the individuals are genuses or species; but the science we now seek treats of neither 
of these. The reason why this is impossible has been stated. Indeed, it is in general hard to say 
whether one must assume that there is a separable substance besides the sensible substances 
(i.e. the substances in this world), or that these are the real things and Wisdom 15 concerned 
with them. For we seem to seek another kind of substance, and this is our problem, i.e. to see if 
there is something which can exist apart by itself and belongs to no sensible thing.—further, if 
there is another substance apart from and corresponding to sensible substances, which kinds of 
sensible substance must be supposed to have this corresponding to them? Why should one 
suppose men or horses to have it, more than either the other animals or even all lifeless things? 
On the other hand to set up other and eternal substances equal in number to the sensible and 
perishable substances would seem to fall beyond the bounds of probability.—But if the principle 
we now seek is not separable from corporeal things, what has a better claim to the name matter? 
This, however, does not exist in actuality, but exists in potency. And it would seem rather that 
the form or shape is a more important principle than this; but the form is perishable, so that 
there is no eternal substance at all which can exist apart and independent. But this is 
paradoxical; for such a principle and substance seems to exist and is sought by nearly all the 
most refined thinkers as something that exists; for how is there to be order unless there is 
something eternal and independent and permanent? 


Metaphysics: Further, is there anything apart from the concrete thing (by which I mean the 
matter and that which is joined with it), or not? If not, we are met by the objection that all 
things that are in matter are perishable. But if there is something, it must be the form or shape. 
Now it is hard to determine in which cases this exists apart and in which it does not; for in some 
cases the form is evidently not separable, e.g. in the case of a house. 


Metaphysics: There are three kinds of substance-one that is sensible (of which one 
subdivision is eternal and another is perishable; the latter is recognized by all men, and includes 
e.g. plants and animals), of which we must grasp the elements, whether one or many; and another 
that is immovable, and this certain thinkers assert to be capable of existing apart, some dividing 
it into two, others identifying the forms and the objects of mathematics, and others positing, of 
these two, only the objects of mathematics. The former two kinds of substance are the subject 
of physics (for they imply movement); but the third kind belongs to another science, if there is no 
principle common to it and to the other kinds. 


Metaphysics: One might raise the question from what sort of non-being generation proceeds; 
for ‘non-being’ has three senses. If, then, one form of non-being exists potentially, still it is not 
by virtue of a potentiality for any and every thing, but different things come from different 
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things; nor is it satisfactory to say that 'all things were together'; for they differ in their matter, 
since otherwise why did an infinity of things come to be, and not one thing? For ‘reason’ is one, 
so that if matter also were one, that must have corne to be in actuality which the matter was in 
potency. The causes and the principles, then, are three, two being the pair of contraries of which 
one is definition and form and the other is privation, and the third being the matter. 


Metaphysics: Note, next, that neither the matter nor the form comes to be-and I mean the 
last matter and form. For everything that changes is something and is changed by something 
and into something. That by which it is changed is the immediate mover; that which is changed, 
the matter; that into which it is changed, the form. The process, then, will go on to infinity, if 
not only the bronze comes to be round but also the round or the bronze comes to be; therefore 
there must be a stop. 


Metaphysics: There are three kinds of substance-the matter, which is a ‘this’ in appearance 
(for all things that are characterized by contact and not, by organic unity are matter and 
substratum, e.g. Fire, flesh, head; for these are all matter, and the last matter is the matter of 
that which is in the full sense substance); the nature, which is a ‘this’ or positive state towards 
which movement takes place; and again, thirdly, the particular substance which is composed of 
these two, e.g. Socrates or Callias. Now in some cases the ‘this’ does not exist apart from the 
composite substance, e.g. the form of house does not so exist, unless the art of building exists 
apart (nor is there generation and destruction of these forms, but it is in another way that the 
house apart from its matter, and health, and all ideals of art, exist and do not exist); but if the 
‘this’ exists apart from the concrete thing, it is only in the case of natural objects. And so Plato 
was not far wrong when he said that there are as many forms as there are kinds of natural object 
(f there are forms distinct from the things of this earth). The moving causes exist as things 
preceding the effects, but causes in the sense of definitions are simultaneous with their effects. 
For when a man is healthy, then health also exists; and the shape of a bronze sphere exists at the 
same time as the bronze sphere. (But we must examine whether any form also survives 
afterwards. For in some cases there is nothing to prevent this; e.g. the soul may be of this sort- 
not all soul but the reason; for presumably it is impossible that all soul should survive.) Evidently 
then there is no necessity, on this ground at least, for the existence of the Ideas. For man is 
begotten by man, a given man by an individual father; and similarly in the arts; for the medical 
art is the formal cause of health. 


Metaphysics: Or, as we are wont to put it, in a sense they have and in a sense they have not; 
e.g. perhaps the elements of perceptible bodies are, as form, the hot, and in another sense the 
cold, which is the privation; and, as matter, that which directly and of itself potentially has these 
attributes; and substances comprise both these and the things composed of these, of which these 
are the principles, or any unity which is produced out of the hot and the cold, e.g. Flesh or bone; 
for the product must be different from the elements. These things then have the same elements 
and principles (though specifically different things have specifically different elements); but all 
things have not the same elements in this sense, but only analogically; i.e. one might say that 
there are three principles-the form, the privation, and the matter. But each of these is different 
for each class; e.g. in color they are white, black, and surface, and in day and night they are light, 
darkness, and air. 


Metaphysics: Since not only the elements present in a thing are causes, but also something 
external, i.e. the moving cause, clearly while ‘principle’ and ‘element’ are different both are 
causes, and ‘principle’ is divided into these two kinds; and that which acts as producing 
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movement or rest is a principle and a substance. Therefore analogically there are three elements, 
and four causes and principles; but the elements are different in different things, and the 
proximate moving cause is different for different things. Health, disease, body; the moving cause 
is the medical art. Form, disorder of a particular kind, bricks; the moving cause is the building 
art. And since the moving cause in the case of natural things is—for man, for instance, man, and 
in the products of thought the form or its contrary, there will be in a sense three causes, while in 
a sense there are four. For the medical art is in some sense health, and the building art is the 
form of the house, and man begets man; Further, besides these there is that which as first of all 
things moves all things. 


Metaphysics: And in yet another way, analogically identical things are principles, i.e. 
actuality and potency; but these also are not only different for different things but also apply in 
different ways to them. For in some cases the same thing exists at one time actually and at 
another potentially, e.g. wine or flesh or man does so. (And these too fall under the above-named 
causes. For the form exists actually, if it can exist apart, and so does the complex of form and 
matter, and the privation, e.g. darkness or disease; but the matter exists potentially; for this is 
that which can become qualified either by the form or by the privation.) But the distinction of 
actuality and potentiality applies in another way to cases where the matter of cause and of 
effect is not the same, in some of which cases the form is not the same but different; e.g. the 
cause of man is (1) the elements in man (viz. Fire and earth as matter, and the peculiar form), 
and further (2) something else outside, i.e. the father, and (3) besides these the sun and its 
oblique course, which are neither matter nor form nor privation of man nor of the same species 
with him, but moving causes. 


Metaphysics: Further, if the causes of substances are the causes of all things, yet different 
things have different causes and elements, as was said; the causes of things that are not in the 
same class, e.g. of colors and sounds, of substances and quantities, are different except in an 
analogical sense; and those of things in the same species are different, not in species, but in the 
sense that the causes of different individuals are different, your matter and form and moving 
cause being different from mine, while in their universal definition they are the same. And if we 
inquire what are the principles or elements of substances and relations and qualities-whether 
they are the same or different-clearly when the names of the causes are used in several senses 
the causes of each are the same, but when the senses are distinguished the causes are not the 
same but different, except that in the following senses the causes of all are the same. They are (1) 
the same or analogous in this sense, that matter, form, privation, and the moving cause are 
common to all things; and (2) the causes of substances may be treated as causes of all things in 
this sense, that when substances are removed all things are removed; Further, (3) that which is 
first in respect of complete reality is the cause of all things. But in another sense there are 
different first causes, viz. all the contraries which are neither generic nor ambiguous terms; and, 
further, the matters of different things are different. We have stated, then, what are the 
principles of sensible things and how many they are, and in what sense they are the same and in 
what sense different. 


Metaphysics: But if there is something which is capable of moving things or acting on them, 
but is not actually doing so, there will not necessarily be movement; for that which has a potency 
need not exercise it. Nothing, then, is gained even if we suppose eternal substances, as the 
believers in the forms do, unless there is to be in them some principle which can cause change; 
nay, even this is not enough, nor is another substance besides the forms enough; for if it is not 
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to act, there will be no movement. Further even if it acts, this will not be enough, if its essence is 
potency; for there will not be eternal movement, since that which is potentially may possibly not 
be. There must, then, be such a principle, whose very essence is actuality. Further, then, these 
substances must be without matter; for they must be eternal, if anything is eternal. Therefore 
they must be actuality. 


Metaphysics: Further, why should there always be becoming, and what is the cause of 
becoming?-this no one tells us. And those who suppose two principles must suppose another, a 
superior principle, and so must those who believe in the forms; for why did things come to 
participate, or why do they participate, in the forms? And all other thinkers are confronted by the 
necessary consequence that there is something contrary to Wisdom, i.e. to the highest 
knowledge; but we are not. For there is nothing contrary to that which is primary; for all 
contraries have matter, and things that have matter exist only potentially; and the ignorance 
which is contrary to any knowledge leads to an object contrary to the object of the knowledge; 
but what is primary has no contrary. 


Metaphysics: Again, if besides sensible things no others exist, there will be no first principle, 
no order, no becoming, no heavenly bodies, but each principle will have a principle before it, as 
in the accounts of the theologians and all the natural philosophers. But if the forms or the 
numbers are to exist, they will be causes of nothing; or if not that, at least not of movement. 
Further, how is extension, i.e. a continuum, to be produced out of unextended parts? For number 
will not, either as mover or as form, produce a continuum. But again there cannot be any 
contrary that is also essentially a productive or moving principle; for it would be possible for it 
not to be. Or at least its action would be posterior to its potency. The world, then, would not be 
eternal. But it is; one of these premises, then, must be denied. And we have said how this must 
be done. Further, in virtue of what the numbers, or the soul and the body, or in general the form 
and the thing, are one—of this no one tells us anything; nor can any one tell, unless he says, as 
we do, that the mover makes them one. And those who say mathematical number is first and go 
on to generate one kind of substance after another and give different principles for each, make 
the substance of the universe a mere series of episodes (for one substance has no influence on 
another by its existence or nonexistence), and they give us many governing principles; but the 
world refuses to be governed badly. 


Metaphysics: Again, the solid is a sort of substance; for it already has in a sense 
completeness. But how can lines be substances? Neither as a form or shape, as the soul perhaps 
is, nor as matter, like the solid; for we have no experience of anything that can be put together 
out of lines or planes or points, while if these had been a sort of material substance, we should 
have observed things which could be put together out of them. 


Metaphysics: So much then for the objects of mathematics; we have said that they exist and in 
what sense they exist, and in what sense they are prior and in what sense not prior. Now, 
regarding the Ideas, we must first examine the Ideal Theory itself, not connecting it in any way 
with the nature of numbers, but treating it in the form in which it was originally understood by 
those who first maintained the existence of the Ideas. The supporters of the Ideal Theory were 
led to it because on the question about the truth of things they accepted the Heraclitean sayings 
which describe all sensible things as ever passing away, so that if knowledge or thought is to 
have an object, there must be some other and permanent entities, apart from those which are 
sensible; for there could be no knowledge of things which were in a state of flux. But when 
Socrates was occupying himself with the excellences of character, and in connexion with them 
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became the first to raise the problem of universal definition (for of the physicists Democritus 
only touched on the subject to a small extent, and defined, after a fashion, the hot and the cold; 
while the Pythagoreans had before this treated of a few things, whose definitions-e.g. those of 
opportunity, justice, or marriage-they connected with numbers; but it was natural that Socrates 
should be seeking the essence, for he was seeking to syllogize, and *what a thing is' is the 
starting-point of syllogisms; for there was as yet none of the dialectical power which enables 
people even without knowledge of the essence to speculate about contraries and inquire whether 
the same science deals with contraries; for two things may be fairly ascribed to Socrates- 
inductive arguments and universal definition, both of which are concerned with the starting-point 
of science):-but Socrates did not make the universals or the definitions exist apart: they, 
however, gave them separate existence, and this was the kind of thing they called Ideas. 
Therefore it followed for them, almost by the same argument, that there must be Ideas of all 
things that are spoken of universally, and it was almost as if a man wished to count certain 
things, and while they were few thought he would not be able to count them, but made more of 
them and then counted them; for the forms are, one may say, more numerous than the particular 
sensible things, yet it was in seeking the causes of these that they proceeded from them to the 
forms. For to each thing there answers an entity which has the same name and exists apart from 
the substances, and so also in the case of all other groups there is a one over many, whether 
these be of this world or eternal. 


Metaphysics: Again, of the ways in which it is proved that the forms exist, none is 
convincing; for from some no inference necessarily follows, and from some arise forms even of 
things of which they think there are no forms. For according to the arguments from the sciences 
there will be forms of all things of which there are sciences, and according to the argument of 
the “опе over many' there will be forms even of negations, and according to the argument that 
thought has an object when the individual object has perished, there will be forms of perishable 
things; for we have an image of these. Again, of the most accurate arguments, some lead to 
Ideas of relations, of which they say there is no independent class, and others introduce the ‘third 


, 


шап. 


Metaphysics: And in general the arguments for the forms destroy things for whose existence 
the believers in forms are more zealous than for the existence of the Ideas; for it follows that not 
the dyad but number is first, and that prior to number is the relative, and that this is prior to the 
absolute—besides all the other points on which certain people, by following out the opinions held 
about the forms, came into conflict with the principles of the theory. 


Metaphysics: Again, according to the assumption on the belief in the Ideas rests, there will be 
forms not only of substances but also of many other things; for the concept is single not only in 
the case of substances, but also in that of non-substances, and there are sciences of other things 
than substance; and a thousand other such difficulties confront them. But according to the 
necessities of the case and the opinions about the forms, if they can be shared in there must be 
Ideas of substances only. For they are not shared in incidentally, but each form must be shared 
in as something not predicated of a subject. (By ‘being shared in incidentally’ I mean that if a 
thing shares in ‘double itself’, it shares also in ‘eternal’, but incidentally; for ‘the double’ 
happens to be eternal.) Therefore the forms will be substance. But the same names indicate 
substance in this and in the ideal world (or what will be the meaning of saying that there is 
something apart from the particulars-the one over many?). And if the Ideas and the things that 
share in them have the same form, there will be something common: For why should ‘2’ be one 
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and the same in the perishable 275, or in the 275 which are many but eternal, and not the same in 
the ‘2 itself? as in the individual 2? But if they have not the same form, they will have only the 
name in common, and it is as if one were to call both Callias and a piece of wood а ‘man’, 
without observing any community between them. 


Metaphysics: But if we are to suppose that in other respects the common definitions apply to 
the forms, e.g. that *plane figure' and the other parts of the definition apply to the circle itself, 
but ‘what really is’ has to be added, we must inquire whether this is not absolutely meaningless. 
For to what is this to be added? To ‘center’ or to ‘plane’ or to all the parts of the definition? For 
all the elements in the essence are Ideas, e.g. ‘animal’ and 'two-footed'. Further, there must be 
some Ideal answering to ‘plane’ above, some nature which will be present in all the forms as 
their genus. 


Metaphysics: But, further, all other things cannot come from the forms in any of the usual 
senses of 'from'. And to say that they are patterns and the other things share in them is to use 
empty words and poetical metaphors. For what is it that works, looking to the Ideas? And any 
thing can both be and come into being without being copied from something else, so that, 
whether Socrates exists or not, a man like Socrates might come to be. And evidently this might 
be so even if Socrates were eternal. And there will be several patterns of the same thing, and 
therefore several forms; e.g. ‘animal’ and ‘two-footed’, and also ‘man-himself’, will be forms of 
man. Again, the forms are patterns not only of sensible things, but of forms themselves also; 
i.e. the genus is the pattern of the various forms-of-a-genus; therefore the same thing will be 
pattern and copy. 


Metaphysics: Again, if number can exist separately, one might ask which is prior-1, or 3 or 
2? Inasmuch as the number is composite, 1 is prior, but inasmuch as the universal and the form 
is prior, the number is prior; for each of the units is part of the number as its matter, and the 
number acts as form. And in a sense the right angle is prior to the acute, because it is 
determinate and in virtue of its definition; but in a sense the acute is prior, because it is a part and 
the right angle is divided into acute angles. As matter, then, the acute angle and the element and 
the unit are prior, but in respect of the form and of the substance as expressed in the definition, 
the right angle, and the whole consisting of the matter and the form, are prior; for the concrete 
thing is nearer to the form and to what is expressed in the definition, though in generation it is 
later. How then is 1 the starting-point? Because it is not divisible, they say; but both the 
universal, and the particular or the element, are indivisible. But they are starting-points in 
different ways, one in definition and the other in time. In which way, then, is 1 the starting- 
point? As has been said, the right angle is thought to be prior to the acute, and the acute to the 
right, and each is one. Accordingly they make 1 the starting-point in both ways. But this is 
impossible for the universal is one as form or substance, while the element is one as a part or as 
matter. For each of the two is in a sense one-in truth each of the two units exists potentially (at 
least if the number is a unity and not like a heap, i.e. if different numbers consist of differentiated 
units, as they say), but not in complete reality; and the cause of the error they fell into is that they 
were conducting their inquiry at the same time from the standpoint of mathematics and from that 
of universal definitions, so that (1) from the former standpoint they treated unity, their first 
principle, as a point; for the unit is a point without position. They put things together out of the 
smallest parts, as some others also have done. Therefore the unit becomes the matter of numbers 
and at the same time prior to 2; and again posterior, 2 being treated as a whole, a unity, and a 
form. But (2) because they were seeking the universal they treated the unity which can be 
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predicated of a number, as in this sense also а part of the number. But these characteristics 
cannot belong at the same time to the same thing. 


Metaphysics: Number, then, whether it be number in general or the number which consists of 
abstract units, is neither the cause as agent, nor the matter, nor the ratio and form of things. 
Nor, of course, is it the final cause. 


Posterior Analytics: In the case of predicates constituting the essential nature of a thing, it 
clearly terminates, seeing that if definition is possible, or in other words, if essential form is 
knowable, and an infinite series cannot be traversed, predicates constituting a thing's essential 
nature must be finite in number. But as regards predicates generally we have the following 
prefatory remarks to make. (1) We can affirm without falsehood ‘the white (thing) is walking’, 
and that big (thing) is a log’; or again, ‘the log is big’, and ‘the man walks’. But the affirmation 
differs in the two cases. When I affirm ‘the white is a log’, I mean that something which happens 
to be white is a log-not that white is the substratum in which log inheres, for it was not quá 
white or quá a species of white that the white (thing) came to be a log, and the white (thing) is 
consequently not a log except incidentally. On the other hand, when I affirm “һе log is white', I 
do not mean that something else, which happens also to be a log, is white (as I should if I said 
‘the musician is white,’ which would mean ‘the man who happens also to be a musician is 
white’); on the contrary, log is here the substratum-the substratum which actually came to be 
white, and did so quá wood or quá a species of wood and quá nothing else. 


The order of a sentence does not change which word stands for matter, form or thing. 


Posterior Analytics: (2) Predicates which signify substance signify that the subject is 
identical with the predicate or with a species of the predicate. Predicates not signifying 
substance which are predicated of a subject not identical with themselves or with a species of 
themselves are accidental or coincidental; e.g. white is a coincident of man, seeing that man 15 
not identical with white or a species of white, but rather with animal, since man is identical with 
a species of animal. These predicates which do not signify substance must be predicates of 
some other subject, and nothing can be white which is not also other than white. The forms we 
can dispense with, for they are mere sound without sense; and even if there are such things, they 
are not relevant to our discussion, since demonstrations are concerned with predicates such as 
we have defined. 


Here is an Aristotle hostile to The Theory of Forms-is this a passage from an early work? 
Contrast to the following. 


On Generation And Corruption: It is therefore better to suppose that in all instances of 
coming-to-be the matter is inseparable, being numerically identical and one with the 
‘containing’ body, though isolable from it by definition. But the same reasons also forbid us to 
regard the matter, out of which the body comes-to-be, as points or lines. The matter is that of 
which points and lines are limits, and it is something that can never exist without quality and 
without form. 


By definition there is no such thing as infinitely large or small. 


On Generation And Corruption: Two preliminary distinctions will prepare us to grasp the 
cause of growth. We must note (1) that the organic parts grow by the growth of the tissues (for 
every organ is composed of these as its constituents); and (ii) that flesh, bone, and every such 
part-like every other thing which has its form immersed in matter—has a twofold nature: For 
the form as well as the matter is called ‘flesh’ or ‘bone’. 
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On Generation And Corruption: Now, that any and every part of the tissue quá form should 
grow-and grow by the accession of something-is possible, but not that any and every part of the 
tissue quà matter should do so. For we must think of the tissue after the image of flowing water 
that is measured by one and the same measure: particle after particle comes-to-be, and each 
successive particle is different. And it is in this sense that the matter of the flesh grows, some 
flowing out and some flowing in fresh; not in the sense that fresh matter accedes to every 
particle of it. There is, however, an accession to every part of its figure or 'form'. 


On Generation And Corruption: 'That growth has taken place proportionally, is more 
manifest in the organic parts—e.g. in the hand. For there the fact that the matter is distinct from 
the form is more manifest than in flesh, i.e. than in the tissues. That is why there is a greater 
tendency to suppose that a corpse still possesses flesh and bone than that it still has a hand or an 
arm. 


On Generation And Corruption: Hence in one sense it is true that any and every part of the 
flesh has grown; but in another sense it is false. For there has been an accession to every part of 
the flesh in respect to its form, but not in respect to its matter. The whole, however, has become 
larger. And this increase is due (a) on the one hand to the accession of something, which is called 
‘food’ and is said to be ‘contrary’ to flesh, but (b) on the other hand to the transformation of this 
food into the same form as that of flesh as if, e.g. ‘moist’ were to accede to ‘dry’ and, having 
acceded, were to be transformed and to become ‘dry’. For in one sense “Like grows by Like’, but 
in another sense ‘Unlike grows by Unlike’. 


On Generation And Corruption: Тһе form of which we have spoken is a kind of power 
immersed in matter—a duct, as it were. If, then, a matter accedes-a matter, which is potentially 
a duct and also potentially possesses determinate quantity the ducts to which it accedes will 
become bigger. But if it is no longer able to act-if it has been weakened by the continued influx 
of matter, just as water, continually mixed in greater and greater quantity with wine, in the end 
makes the wine watery and converts it into water-then it will cause a diminution of the quantum; 
though still the form persists. 


On Generation And Corruption: 'Those active powers, then, whose forms are not embodied 
in matter, are unaffected: but those whose forms are in matter are such as to be affected in 
acting. For we maintain that опе and the same ‘matter’ is equally, so to say, the basis of either of 
the two opposed things-being as it were a ‘kind’; and that that which can be hot must be made 
hot, provided the heating agent is there, 1.6. comes near. Hence (as we have said) some of the 
active powers are unaffected while others are such as to be affected; and what holds of motion is 
true also of the active powers. For as in motion 'the first mover' is unmoved, so among the active 
powers ‘the first agent’ is unaffected. 


On Generation And Corruption: But the third ‘originative source’ must be present as well- 
the cause vaguely dreamed of by all our predecessors, definitely stated by none of them. On the 
contrary (a) some amongst them thought the nature of 'the forms' was adequate to account for 
coming-to-be. Thus Socrates in the Phaedo first blames everybody else for having given no 
explanation; and then lays it down; that ‘some things are forms, others participants in the 
forms’, and that ‘while a thing is said to “be” in virtue of the form, it is said to “come-to-be” 
quá sharing in," to “pass-away” quá “losing,” the ‘form’. Hence he thinks that ‘assuming the 
truth of these theses, the forms must be causes both of coming-to-be and of passing-away'. On 
the other hand (b) there were others who thought “the matter’ was adequate by itself to account 
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for coming-to-be, since ‘the movement originates from the matter’. 


On Generation And Corruption: Neither of these theories, however, is sound. For (a) if the 
forms are causes, why is their generating activity intermittent instead of perpetual and 
continuous-since there always are participants as well as forms? Besides, in some instances we 
see that the cause is other than the form. For it is the doctor who implants health and the man of 
science who implants science, although ‘Health itself and ‘Science itself’ are as well as the 
participants: and the same principle applies to everything else that is produced in accordance 
with an art. On the other hand (b) to say that ‘matter generates owing to its movement’ would 
be, no doubt, more scientific than to make such statements as are made by the thinkers we have 
been criticizing. For what ‘alters’ and transfigures plays a greater part in bringing things into 
being; and we are everywhere accustomed, in the products of nature and of art alike, to look 
upon that which can initiate movement as the producing cause. Nevertheless this second theory 
is not right either. 


Since neither form диа form or matter quá matter are things-it stands to reason they cannot be 
causes. Again things are causes-neither forms nor matter exist independent of a thing. 


On The Heavens: We must show not only that the heaven is one, but also that more than one 
heaven is and, further, that, as exempt from decay and generation, the heaven is eternal. We may 
begin by raising a difficulty. From one point of view it might seem impossible that the heaven 
should be one and unique, since in all formations and products whether of nature or of art we 
can distinguish the shape in itself and the shape in combination with matter. For instance the 
form of the sphere is one thing and the gold or bronze sphere another; the shape of the circle 
again is one thing, the bronze or wooden circle another. For when we state the essential nature 
of the sphere or circle we do not include in the formula gold or bronze, because they do not 
belong to the essence, but if we are speaking of the copper or gold sphere we do include them. 
We still make the distinction even if we cannot conceive or apprehend any other example beside 
the particular thing. This may, of course, sometimes be the case: it might be, for instance, that 
only one circle could be found; yet none the less the difference will remain between the being of 
circle and of this particular circle, the one being form, the other form in matter, i.e. a particular 
thing. Now since the universe is perceptible it must be regarded as a particular; for everything 
that is perceptible subsists, as we know, in matter. But if it is a particular, there will be a 
distinction between the being of ‘this universe’ and of ‘universe’ unqualified. There is a 
difference, then, between ‘this universe’ and simple ‘universe’; the second is form and shape, 
the first form in combination with matter; and any shape or form has, or may have, more than 
one particular instance. 


On The Heavens: On the supposition of forms such as some assert, this must be the case, and 
equally on the view that no such entity has a separate existence. For in every case in which the 
essence is in matter it is a fact of observation that the particulars of like form are several or 
infinite in number. Hence there either are, or may be, more heavens than one. On these grounds, 
then, it might be inferred either that there are or that there might be several heavens. We must, 
however, return and ask how much of this argument is correct and how much not. 


On The Heavens: These, then, are the views which have been advanced by others and the 
terms in which they state them. We may begin our own statement by settling a question which to 
some has been the main difficulty-the question why some bodies move always and naturally 
upward and others downward, while others again move both upward and downward. After that 
we will inquire into light and heavy and of the various phenomena connected with them. The 
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local movement of each body into its own place must be regarded as similar (о what happens in 
connexion with other forms of generation and change. There are, in fact, three kinds of 
movement, affecting respectively the size, the form, and the place of a thing, and in each it is 
observable that change proceeds from a contrary to a contrary or to something intermediate: it is 
never the change of any chance subject in any chance direction, nor, similarly, is the relation of 
the mover to its object fortuitous: the thing altered is different from the thing increased, and 
precisely the same difference holds between that which produces alteration and that which 
produces increase. In the same manner it must be thought that produces local motion and that 
which is so moved are not fortuitously related. Now, that which produces upward and downward 
movement is that which produces weight and lightness, and that which is moved is that which is 
potentially heavy or light, and the movement of each body to its own place is motion towards its 
own form. (It is best to interpret in this sense the common statement of the older writers that 
‘like moves to like’. For the words are not in every sense true to fact. If one were to remove the 
earth to where the moon now is, the various fragments of earth would each move not towards it 
but to the place in which it now is. In general, when a number of similar and undifferentiated 
bodies are moved with the same motion this result is necessarily produced, viz. that the place 
which is the natural goal of the movement of each single part is also that of the whole. But since 
the place of a thing is the boundary of that which contains it, and the continent of all things that 
move upward or downward is the extremity and the center, and this boundary comes to be, in a 
sense, the form of that which is contained, it is to its like that a body moves when it moves to its 
own place. For the successive members of the series are like one another: water, I mean, is like 
air and air like fire, and between intermediates the relation may be converted, though not 
between them and the extremes; thus air is like water, but water 1s like earth: For the relation of 
each outer body to that which is next within it is that of form to matter.) Thus to ask why fire 
moves upward and earth downward is the same as to ask why the healable, when moved and 
changed quá healable, attains health and not whiteness; and similar questions might be asked 
concerning any other subject of alteration. Of course the subject of increase, when changed quá 
increasable, attains not health but a superior size. The same applies in the other cases. One thing 
changes in quality, another in quantity: and so in place, a light thing goes upward, a heavy 
thing downward. The only difference is that in the last case, viz. that of the heavy and the light, 
the bodies are thought to have a spring of change within themselves, while the subjects of 
healing and increase are thought to be moved purely from without. Sometimes, however, even 
they change of themselves, i.e., in response to a slight external movement reach health or 
increase, as the case may be. And since the same thing which is healable is also receptive of 
disease, it depends on whether it is moved gud healable or quá liable to disease whether the 
motion is towards health or towards disease. But the reason why the heavy and the light appear 
more than these things to contain within themselves the source of their movements is that their 
matter is nearest to being. This is indicated by the fact that locomotion belongs to bodies only 
when isolated from other bodies, and is generated last of the several kinds of movement; in 
order of being then it will be first. Now whenever air comes into being out of water, light out of 
heavy, it goes to the upper place. It is forthwith light: becoming is at an end, and in that place it 
has being. Obviously, then, it is a potentiality, which, in its passage to actuality, comes into that 
place and quantity and quality which belong to its actuality. And the same fact explains why 
what is already actually fire or earth moves, when nothing obstructs it, towards its own place. 
For motion is equally immediate in the case of nutriment, when nothing hinders, and in the case 
of the thing healed, when nothing stays the healing. But the movement is also due to the original 
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creative force and to that which removes the hindrance or off which the moving thing 
rebounded, as was explained in our opening discussions, where we tried to show how none of 
these things moves itself. The reason of the various motions of the various bodies, and the 
meaning of the motion of a body to its own place, have now been explained. 


On The Heavens: The following account will make it plain that there is an absolutely light 
and an absolutely heavy body. And by absolutely light I mean one which of its own nature 
always moves upward, by absolutely heavy one which of its own nature always moves 
downward, if no obstacle is in the way. There are, I say, these two kinds of body, and it is not the 
case, as some maintain, that all bodies have weight. Different views are in fact agreed that there 
is a heavy body, which moves uniformly towards the center. But is also similarly a light body. 
For we see with our eyes, as we said before, that earthy things sink to the bottom of all things 
and move towards the center. But the center is a fixed point. If therefore there is some body 
which rises to the surface of all things-and we observe fire to move upward even in air itself, 
while the air remains at rest-clearly this body is moving towards the extremity. It cannot then 
have any weight. If it had, there would be another body in which it sank: and if that had weight, 
there would be yet another which moved to the extremity and thus rose to the surface of all 
moving things. In fact, however, we have no evidence of such a body. Fire, then, has no weight. 
Neither has earth any lightness, since it sinks to the bottom of all things, and that which sinks 
moves to the center. That there is a center towards which the motion of heavy things, and away 
from which that of light things is directed, is manifest in many ways. First, because no 
movement can continue to infinity. For what cannot be can no more come-to-be than be, and 
movement is a coming to-be in one place from another. Secondly, like the upward movement of 
fire, the downward movement of earth and all heavy things makes equal angles on every side 
with the earth's surface: it must therefore be directed towards the center. Whether it is really the 
center of the earth and not rather that of the whole to which it moves, may be left to another 
inquiry, since these are coincident. But since that which sinks to the bottom of all things moves 
to the center, necessarily that which rises to the surface moves to the extremity of the region in 
which the movement of these bodies takes place. For the center is opposed as contrary to the 
extremity, as that which sinks is opposed to that which rises to the surface. This also gives a 
reasonable ground for the duality of heavy and light in the spatial duality center and extremity. 
Now there is also the intermediate region to which each name is given in opposition to the other 
extreme. For that which is intermediate between the two is in a sense both extremity and center. 
For this reason there is another heavy and light; namely, water and air. But in our view the 
continent pertains to form and the contained to matter: and this distinction is present in every 
genus. Alike in the sphere of quality and in that of quantity there is that which corresponds 
rather to form and that which corresponds to matter. In the same way, among spatial 
distinctions, the above belongs to the determinate, the below to matter. The same holds, 
consequently, also of the matter itself of that which is heavy and light: as potentially possessing 
the one character, it is matter for the heavy, and as potentially possessing the other, for the light. 
It is the same matter, but its being is different, as that which is receptive of disease is the same 
as that which is receptive of health, though in being different from it, and therefore diseased-ness 
is different from healthiness. 


Physics: The principles in question must be either (a) one or (b) more than one. If (a) one, it 
must be either (1) motionless, as Parmenides and Melissus assert, or (ii) іп motion, as the 
physicists hold, some declaring air to be the first principle, others water. If (b) more than one, 
then either (i) a finite or (11) an infinite plurality. If (1) finite (but more than one), then either two 
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or three or four or some other number. If (ii) infinite, then either as Democritus believed one in 
kind, but differing in shape or form; or different in kind and even contrary. 


Physics: If, then, we approach the thesis in this way it seems impossible for all things to be 
one. Further, the arguments they use to prove their position are not difficult to expose. For both 
of them reason contentiously-I mean both Melissus and Parmenides. [Their premises are false 
and their conclusions do not follow. Or rather the argument of Melissus is gross and palpable and 
offers no difficulty at all: admit one ridiculous proposition and the rest follows-a simple enough 
proceeding.] The fallacy of Melissus is obvious. For he supposes that the assumption ‘what has 
come into being always has a beginning' justifies the assumption *what has not come into being 
has no beginning'. Then this also is absurd, that in every case there should be a beginning of the 
thing-not of the time and not only in the case of coming to be in the full sense but also in the 
case of coming to have a quality—as if change never took place suddenly. Again, does it follow 
that being, if one, is motionless? Why should it not move, the whole of it within itself, as parts of 
it do which are unities, e.g. this water? Again, why is qualitative change impossible? But, 
further, being cannot be one in form, though it may be in what it is made of. (Even some of the 
physicists hold it to be one in the latter way, though not in the former.) Man obviously differs 
from horse in form, and contraries from each other. 


Physics: The first set make the underlying body one either one of the three or something else 
which is denser than fire and rarer than air then generate everything else from this, and obtain 
multiplicity by condensation and rarefaction. Now these are contraries, which may be 
generalized into ‘excess and defect’. (Compare Plato's ‘Great and Small’—except that he make 
these his matter, the one his form, while the others treat the one which underlies as matter and 
the contraries as differentiae, i.e. Forms). 


Some of a thing (matter) none of a thing (form) are the Great (matter) and the Small (form). 


Physics: Thus, clearly, from what has been said, whatever comes to be is always complex. 
There is, on the one hand, (a) something which comes into existence, and again (b) something 
which becomes that-the latter (b) in two senses, either the subject or the opposite. By the 
‘opposite’ I mean the ‘unmusical’, by the ‘subject’ ‘man’, and similarly I call the absence of 
shape or form or order the ‘opposite’, and the bronze or stone or gold the ‘subject’. 


Now here is something that | don't think Plato would have made a mistake about but which 
Aristotle seems to, the 'opposite' refers not to an object but to predication-an assertion in lieu of a 
denial or a denial in lieu of an assertion, the opposite is not in the thing, but in the predication- the 
thing in of itself has no opposite. 


Physics: Plainly then, if there are conditions and principles which constitute natural objects 
and from which they primarily are ог have come to be—have come to be, I mean, what each is 
said to be in its essential nature, not what each is in respect of a concomitant attribute-plainly, I 
say, everything comes to be from both subject and form. For ‘musical man’ is composed (in a 
way) of ‘man’ and ‘musical’: you can analyze it into the definitions of its elements. It is clear 
then that what comes to be will come to be from these elements. 


Everything comes to be from both matter and form. . . 


Physics: Now the subject is one numerically, though it is two in form. (For it is the man, the 
gold-the ‘matter’ generally-that is counted, for it is more of the nature of a ‘this’, and what 
comes to be does not come from it in virtue of a concomitant attribute; the privation, on the other 
hand, and the contrary are incidental in the process.) And the positive form is one-the order, the 
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acquired art of music, ог апу similar predicate. 


Physics: The underlying nature is an object of scientific knowledge, by an analogy. For as 
the bronze is to the statue, the wood to the bed, or the matter and the formless before receiving 
form to any thing which has form, so is the underlying nature to substance, i.e. the 'this' or 
existent. 


Physics: This then is one principle (though not one or existent in the same sense as the ‘this’), 
and the definition was one as we agreed; then further there is its contrary, the privation. In what 
sense these are two, and in what sense more, has been stated above. Briefly, we explained first 
that only the contraries were principles, and later that a substratum was indispensable, and that 
the principles were three; our last statement has elucidated the difference between the contraries, 
the mutual relation of the principles, and the nature of the substratum. Whether the form or the 
substratum is the essential nature of a physical object is not yet clear. But that the principles 
are three, and in what sense, and the way in which each is a principle, is clear. 


Physics: Now we distinguish matter and privation, and hold that one of these, namely the 
matter, is not-being only in virtue of an attribute which it has, while the privation in its own 
nature is not-being; and that the matter is nearly, in a sense is, substance, while the privation in 
no sense is. They, оп the other hand, identify their Great and Small alike with not-being, and that 
whether they are taken together as one or separately. Their triad 15 therefore of quite a different 
kind from ours. For they got so far as to see that there must be some underlying nature, but they 
make it one-for even if one philosopher makes a dyad of it, which he calls Great and Small, the 
effect is the same, for he overlooked the other nature. For the one which persists is a joint cause, 
with the form, of what comes to be-a mother, as it were. But the negative part of the contrariety 
may often seem, if you concentrate your attention on it as an evil agent, not to exist at all. 


Physics: For admitting with them that there is something divine, good, and desirable, we hold 
that there are two other principles, the one contrary to it, the other such as of its own nature to 
desire and yearn for it. But the consequence of their view is that the contrary desires its 
extinction. Yet the form cannot desire itself, for it is not defective; nor can the contrary desire it, 
for contraries are mutually destructive. The truth is that what desires the form is matter, as the 
female desires the male and the ugly the beautiful-only the ugly or the female not per se but per 
accidens. 


Physics: The accurate determination of the first principle in respect of form, whether it is one 
or many and what it is or what they are, is the province of the primary type of science; so these 
questions may stand over till then. But of the natural, i.e. perishable, forms we shall speak in the 
expositions which follow. 


Physics: Another account is that ‘nature’ is the shape or form which is specified in the 
definition of the thing. 


Physics: For the word ‘nature’ is applied to what is according to nature and the natural in the 
same way as 'art' is applied to what is artistic or a work of art. We should not say in the latter 
case that there is anything artistic about a thing, if it is a bed only potentially, not yet having the 
form of a bed; nor should we call it a work of art. The same is true of natural compounds. What 
is potentially flesh or bone has not yet its own ‘nature’, and does not exist until it receives the 
form specified in the definition, which we name in defining what flesh or bone is. Thus in the 
second sense of ‘nature’ it would be the shape or form (not separable except in statement) of 
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things which have in themselves a source of motion. (The combination of the two, e.g. man, is 
not ‘nature’ but ‘by nature’ or ‘natural’.) 


Physics: The form indeed is ‘nature’ rather than the matter; for a thing is more properly 
said to be what it is when it has attained to fulfillment than when it exists potentially. Again man 
is born from man, but not bed from bed. That is why people say that the figure is not the nature 
of a bed, but the wood is-if the bed sprouted not a bed but wood would come up. But even if the 
figure is art, then on the same principle the shape of man is his nature. For man is born from 
man. 


Physics: ‘Shape’ and ‘nature’, it should be added, are in two senses. For the privation too is 
in a way form. But whether in unqualified coming to be there is privation, i.e. a contrary to what 
comes to be, we must consider later. 


One might go a step further and declare that neither existence nor non-existence can be 
predicated of either form qua form or matter qua matter—as existence is either asserted of or 
denied of things. This would illuminate that the paradox of denying the existence of form or matter 
as being only apparent-it is simply not predicable. 


Physics: Since ‘nature’ has two senses, the form and the matter, we must investigate its 
objects as we would the essence of snubness. That is, such things are neither independent of 
matter nor can be defined in terms of matter only. Here too indeed one might raise a difficulty. 
Since there are two natures, with which is the physicist concerned? Or should he investigate the 
combination of the two? But if the combination of the two, then also each severally. Does it 
belong then to the same or to different sciences to know each severally? 


Physics: If we look at the ancients, physics would to be concerned with the matter. (It was 
only very slightly that Empedocles and Democritus touched on the forms and the essence.) 


Physics: But if on the other hand art imitates nature, and it is the part of the same discipline 
to know the form and the matter up to a point (e.g. the doctor has a knowledge of health and 
also of bile and phlegm, in which health is realized, and the builder both of the form of the house 
and of the matter, namely that it is bricks and beams, and so forth): if this is so, it would be the 
part of physics also to know nature in both its senses. 


Physics: For the arts make their material (some simply ‘make’ it, others make it serviceable), 
and we use everything as if it was there for our sake. (We also are in a sense an end. ‘That for the 
sake of which’ has two senses: the distinction is made in our work On Philosophy.) The arts, 
therefore, which govern the matter and have knowledge are two, namely the art which uses the 
product and the art which directs the production of it. That is why the using art also is in a sense 
directive; but it differs in that it knows the form, whereas the art which is directive as being 
concerned with production knows the matter. For the helmsman knows and prescribes what sort 
of form a helm should have, the other from what wood it should be made and by means of what 
operations. In the products of art, however, we make the material with a view to the function, 
whereas in the products of nature the matter is there all along. 


Physics: Again, matter is a relative term: to each form there corresponds a special matter. 
How far then must the physicist know the form or essence? Up to a point, perhaps, as the doctor 
must know sinew or the smith bronze (i.e. until he understands the purpose of each): and the 
physicist is concerned only with things whose forms are separable indeed, but do not exist apart 
from matter. Man is begotten by man and by the sun as well. The mode of existence and essence 
of the separable it is the business of the primary type of philosophy to define. 
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Physics: In another sense (2) the form ог the archetype, i.e. the statement of the essence, and 
its genuses, are called ‘causes’ (e.g. of the octave the relation of 2:, and generally number), and 
the parts in the definition. 


Physics: All the causes now mentioned fall into four familiar divisions. The letters are the 
causes of syllables, the material of artificial products, fire, &c., of bodies, the parts of the whole, 
and the premises of the conclusion, in the sense of 'that from which'. Of these pairs the one set 
are causes in the sense of substratum, e.g. the parts, the other set in the sense of essence-the 
whole and the combination and the form. But the seed and the doctor and the adviser, and 
generally the maker, are all sources whence the change or stationariness originates, while the 
others are causes in the sense of the end or the good of the rest; for “that for the sake of which’ 
means what is best and the end of the things that lead up to it. (Whether we say the 'good itself 
or the ‘apparent good’ makes no difference.) 


Physics: Now, the causes being four, it is the business of the physicist to know about them all, 
and if he refers his problems back to all of them, he will assign the *why' in the way proper to his 
science-the matter, the form, the mover, ‘that for the sake of which’. The last three often 
coincide; for the ‘what’ and ‘that for the sake of which’ are one, while the primary source of 
motion is the same in species as these (for man generates man), and so too, in general, are all 
things which cause movement by being themselves moved; and such as are not of this kind are 
no longer inside the province of physics, for they cause motion not by possessing motion or a 
source of motion in themselves, but being themselves incapable of motion. Hence there are three 
branches of study, one of things which are incapable of motion, the second of things in motion, 
but indestructible, the third of destructible things. 


Physics: The question *why', then, is answered by reference to the matter, to the form, and 
to the primary moving cause. For in respect of coming to be it is mostly in this last way that 
causes are investigated—’ what comes to be after what? what was the primary agent or patient?’ 
and so at each step of the series. 


Physics: Now the principles which cause motion in a physical way are two, of which one is 
not physical, as it has no principle of motion in itself. Of this kind is whatever causes movement, 
not being itself moved, such as (1) that which is completely unchangeable, the primary reality, 
and (2) the essence of that which is coming to be, i.e. the form; for this is the end or ‘that for the 
sake of which'. Hence since nature is for the sake of something, we must know this cause also. 
We must explain the *why' in all the senses of the term, namely, (1) that from this that will 
necessarily result (“from this’ either without qualification or in most cases); (2) that ‘this must be 
so if that is to be so' (as the conclusion presupposes the premises); (3) that this was the essence 
of the thing; and (4) because it is better thus (not without qualification, but with reference to the 
essential nature in each case). 


Physics: Further, where a series has a completion, all the preceding steps are for the sake of 
that. Now surely as in intelligent action, so in nature; and as in nature, so it is in each action, if 
nothing interferes. Now intelligent action is for the sake of an end; therefore the nature of things 
also is so. Thus if a house, e.g. had been a thing made by nature, it would have been made in the 
same way as it is now by art; and if things made by nature were made also by art, they would 
come to be in the same way as by nature. Each step then in the series is for the sake of the next; 
and generally art partly completes what nature cannot bring to a finish, and partly imitates her. 
If, therefore, artificial products are for the sake of an end, so clearly also are natural products. 
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The relation of the later to the earlier terms of the series is the same in both. This is most obvious 
in the animals other than man: they make things neither by art nor after inquiry or deliberation. 
Wherefore people discuss whether it is by intelligence or by some other faculty that these 
creatures work, spiders, ants, and the like. By gradual advance in this direction we come to see 
clearly that in plants too that is produced which is conducive to the end-leaves, e.g. grow to 
provide shade for the fruit. If then it is both by nature and for an end that the swallow makes its 
nest and the spider its web, and plants grow leaves for the sake of the fruit and send their roots 
down (not up) for the sake of nourishment, it is plain that this kind of cause is operative in things 
which come to be and are by nature. And since ‘nature’ means two things, the matter and the 
form, of which the latter is the end, and since all the rest is for the sake of the end, the form 
must be the cause in the sense of 'that for the sake of which'. 


Physics: Now each of these belongs to all its subjects in either of two ways: namely (1) 
substance-the one is positive form, the other privation; (2) in quality, white and black; (3) in 
quantity, complete and incomplete; (4) in respect of locomotion, upwards and downwards or 
light and heavy. Hence there are as many types of motion or change as there are meanings of the 
word ‘is’. 

Physics: The mover too is moved, as has been said—every mover, that is, which is capable of 
motion, and whose immobility is rest-when a thing is subject to motion its immobility is rest. 
For to act on the movable as such is just to move it. But this it does by contact, so that at the 
same time it is also acted on. Hence we can define motion as the fulfillment of the movable quá 
movable, the cause of the attribute being contact with what can move so that the mover is also 
acted on. The mover or agent will always be the vehicle of a form, either a ‘this’ or ‘such’, 
which, when it acts, will be the source and cause of the change, e.g. the full-formed man begets 
man from what is potentially man. 


Physics: (1) Some, as the Pythagoreans and Plato, make the infinite a principle in the sense of 
a self-subsistent substance, and not as a mere attribute of some other thing. Only the 
Pythagoreans place the infinite among the objects of sense (they do not regard number as 
separable from these), and assert that what is outside the heaven is infinite. Plato, on the other 
hand, holds that there is no body outside (the forms are not outside because they are nowhere), 
yet that the infinite is present not only in the objects of sense but in the forms also. 


Actually, since a thing is defined, neither form nor matter quá form or matter is defined. Matter 
without form is infinitely large. Form without matter is infinitely small. Neither can exist, by definition. 


Physics: Hence Parmenides must be thought to have spoken better than Melissus. The latter 
says that the whole is infinite, but the former describes it as limited, ‘equally balanced from the 
middle'. For to connect the infinite with the all and the whole is not like joining two pieces of 
string; for it is from this they get the dignity they ascribe to the infinite-its containing all things 
and holding the all in itself-from its having a certain similarity to the whole. It is in fact the 
matter of the completeness which belongs to size, and what is potentially a whole, though not in 
the full sense. It is divisible both in the direction of reduction and of the inverse addition. It is a 
whole and limited; not, however, in virtue of its own nature, but in virtue of what is other than 
it. It does not contain, but, in so far as it is infinite, is contained. Consequently, also, it is 
unknowable, quá infinite; for the matter has no form. (Hence it is plain that the infinite stands 
in the relation of part rather than of whole. For the matter is part of the whole, as the bronze is 
of the bronze statue.) If it contains in the case of sensible things, in the case of intelligible things 
the great and the small ought to contain them. But it is absurd and impossible to suppose that the 
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unknowable and indeterminate should contain and determine. 


Physics: It is reasonable that there should not be held to be an infinite in respect of addition 
such as to surpass every magnitude, but that there should be thought to be such an infinite in the 
direction of division. For the matter and the infinite are contained inside what contains them, 
while it is the form which contains. It is natural too to suppose that in number there is a limit in 
the direction of the minimum, and that in the other direction every assigned number is surpassed. 
In magnitude, on the contrary, every assigned magnitude is surpassed in the direction of 
smallness, while in the other direction there is no infinite magnitude. The reason is that what is 
one is indivisible whatever it may be, e.g. a man is one man, not many. Number on the other 
hand is a plurality of ‘ones’ and a certain quantity of them. Hence number must stop at the 
indivisible: For ‘two’ and ‘three’ are merely derivative terms, and so with each of the other 
numbers. But in the direction of largeness it is always possible to think of a larger number: For 
the number of times a magnitude can be bisected is infinite. Hence this infinite is potential, never 
actual: the number of parts that can be taken always surpasses any assigned number. But this 
number is not separable from the process of bisection, and its infinity is not a permanent 
actuality but consists in a process of coming to be, like time and the number of time. 


Physics: (4) Also we may ask: of what in things is space the cause? None of the four modes 
of causation can be ascribed to it. It is neither in the sense of the matter of existents (for nothing 
is composed of it), nor as the form and definition of things, nor as end, nor does it move 
existents. 


Physics: Now if place is what primarily contains each body, it would be a limit, so that the 
place would be the form or shape of each body by which the magnitude or the matter of the 
magnitude is defined: For this is the limit of each body. 


Physics: If, then, we look at the question in this way the place of a thing is its form. But, if 
we regard the place as the extension of the magnitude, it is the matter. For this is different from 
the magnitude: it is what is contained and defined by the form, as by a bounding plane. Matter 
or the indeterminate is of this nature; when the boundary and attributes of a sphere are taken 
away, nothing but the matter is left. 


In order to regard place as an extension of magnitude one would have to think in terms of place 
to place, i.e., as a difference between places-but not, however, place quá place. 


Physics: In view of these facts we should naturally expect to find difficulty in determining 
what place is, if indeed it is one of these two things, matter or form. They demand a very close 
scrutiny, especially as it is not easy to recognize them apart. 


Why, when Aristotle knows that thing is defined in terms of matter and form, does he continue to 
call matter and form quá matter and form things? 


Physics: But it is at any rate not difficult to see that place cannot be either of them. The form 
and the matter are not separate from the thing, whereas the place can be separated. As we 
pointed out, where air was, water in turn comes to be, the one replacing the other; and similarly 
with other bodies. Hence the place of a thing is neither a part nor a state of it, but is separable 
from it. For place is supposed to be something like a vessel-the vessel being a transportable 
place. But the vessel is no part of the thing. 


Physics: In so far then as it is separable from the thing, it is not the form: quá containing, it 15 
different from the matter. 
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Physics: Also it is held that what is anywhere is both itself something and that there is а 
different thing outside it. (Plato of course, if we may digress, ought to tell us why the form and 
the numbers are not in place, if ‘what participates’ is place-whether what participates is the 
Great and the Small or the matter, as he called it in writing in the Timaeus.) 


Physics: Further, how could a body be carried to its own place, if place was the matter or the 
form? It is impossible that what has no reference to motion or the distinction of up and down can 
be place. So place must be looked for among things which have these characteristics. 


Physics: If the place is in the thing (it must be if it is either shape or matter) place will have 
a place: For both the form and the indeterminate undergo change and motion along with the 
thing, and are not always in the same place, but are where the thing is. Hence the place will have 
a place. 


An odd way of saying that place is neither here nor there. 


Physics: (4) As the genus is ‘in’ the species and generally the part of the specific form ‘in’ 
the definition of the specific form. 


Physics: (5) As health is ‘in’ the hot and the cold and generally the form ‘in’ the matter. 


This will elucidate Aristotle's notion of Set Тпеогу-орровйе of actual Venn. Instead of conceiving 
the matter in the form, he conceives the form in the matter! 


Physics: Another thing is plain: since the vessel is no part of what is in it (what contains in 
the strict sense is different from what is contained), place could not be either the matter or the 
form of the thing contained, but must be different-for the latter, both the matter and the shape, 
are parts of what is contained. 


Apparently Aristotle never understood Plato's Parmenides perhaps he never even read it. 


Physics: (1) The shape is supposed to be place because it surrounds, for the extremities of 
what contains and of what is contained are coincident. Both the shape and the place, it is true, 
are boundaries. But not of the same thing: the form is the boundary of the thing, the place is the 
boundary of the body which contains it. 


Physics: Well, then, if place is none of the three-neither the form nor the matter nor an 
extension which is always there, different from, and over and above, the extension of the thing 
which is displaced-place necessarily is the one of the four which is left, namely, the boundary of 
the containing body at which it is in contact with the contained body. (By the contained body is 
meant what can be moved by way of locomotion.) 


Aristotle's inability to come to a complete abstraction gives him two forms and two matters. Two 
differences, (matter and extension) and two forms (form and place). 


Physics: Nor (7) is it without reason that each should remain naturally in its proper place. For 
this part has the same relation to its place, as a separable part to its whole, as when one moves a 
part of water or air: so, too, air is related to water, for the one is like matter, the other form- 
water is the matter of air, air as it were the actuality of water, for water is potentially air, while 
air is potentially water, though in another way. 


On The Soul: In the same way Plato in the Timaeus fashions soul out of his elements; for 
like, he holds, is known by like, and things are formed out of the principles or elements, so that 
soul must be so too. Similarly also in his lectures ‘On Philosophy’ it was set forth that the 
Animal-itself is compounded of the Idea itself of the One together with the primary length, 
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breadth, and depth, everything else, the objects of its perception, being similarly constituted. 
Again he puts his view in yet other terms: Mind is the monad, science or knowledge the dyad 
(because it goes undeviatingly from one point to another), opinion the number of the plane, 
sensation the number of the solid; the numbers are by him expressly identified with the forms 
themselves or principles, and are formed out of the elements; now things are apprehended either 
by mind or science or opinion or sensation, and these same numbers are the forms of things. 


Plato got part of logic, the perception by the apprehension of form, but not the perception by the 
apprehension of matter. Eating, breathing, crafts (like the figures in geometry) are perceptions by 
the apprehension of matter. 


On The Soul: We are in the habit of recognizing, as one determinate kind of what is, 
substance, and that in several senses, (a) in the sense of matter or that which in itself is not “а 
this', and (b) in the sense of form or essence, which is that precisely in virtue of which a thing is 
called 'a this', and thirdly (c) in the sense of that which is compounded of both (a) and (b). Now 
matter is potentiality, form actuality; of the latter there are two grades related to one another 
as e.g. knowledge to the exercise of knowledge. 


On The Soul: Since the expression ‘that whereby we live and perceive’ has two meanings, 
just like the expression “that whereby we know'-that may mean either (a) knowledge or (b) the 
soul, for we can speak of knowing by or with either, and similarly that whereby we are in health 
may be either (a) health or (b) the body or some part of the body; and since of the two terms thus 
contrasted knowledge or health is the name of a form, essence, or ratio, or if we so express it an 
actuality of a recipient matter-knowledge of what is capable of knowing, health of what is 
capable of being made healthy (for the operation of that which is capable of originating change 
terminates and has its seat in what is changed or altered); Further, since it is the soul by or with 
which primarily we live, perceive, and think:-it follows that the soul must be a ratio or 
formulable essence, not a matter or subject. For, as we said, the word substance has three 
meanings form, matter, and the complex of both and of these three what is called matter is 
potentiality, what is called form actuality. Since then the complex here is the living thing, the 
body cannot be the actuality of the soul; it is the soul which is the actuality of a certain kind of 
body. Hence the rightness of the view that the soul cannot be without a body, while it cannot be a 
body; it is not a body but something relative to a body. That is why it is in a body, and a body of 
a definite kind. It was a mistake, therefore, to do as former thinkers did, merely to fit it into a 
body without adding a definite specification of the kind or character of that body. Reflection 
confirms the observed fact; the actuality of any given thing can only be realized in what is 
already potentially that thing, i.e. in a matter of its own appropriate to it. From all this it follows 
that soul is an actuality or formulable essence of something that possesses a potentiality of 
being besouled. 


Оп The Soul: (А) By a ‘sense’ is meant what has the power of receiving into itself the 
sensible forms of things without the matter. This must be conceived of as taking place in the 
way in which a piece of wax takes on the impress of a signet-ring without the iron or gold; we 
say that what produces the impression is a signet of bronze or gold, but its particular metallic 
constitution makes no difference: in a similar way the sense is affected by what is colored or 
flavored or sounding, but it is indifferent what in each case the substance is; what alone matters 
is what quality it has, i.e. in what ratio its constituents are combined. 


| on the other hand define sense quite differently; That human body system which acquires 
something from the environment, processes it, and the product is used to sustain and promote 
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human life. This gives us seven senses. By this definition, half of logic goes unrecognized as logic 
for thousands of years. 


On The Soul: The sense and its organ are the same in fact, but their essence is not the same. 
What perceives is, of course, a spatial magnitude, but we must not admit that either the having 
the power to perceive or the sense itself is a magnitude; what they are is a certain ratio or power 
in a magnitude. This enables us to explain why objects of sense which possess one of two 
opposite sensible qualities in a degree largely in excess of the other opposite destroy the organs 
of sense; if the movement set up by an object is too strong for the organ, the equipoise of 
contrary qualities in the organ, which just is its sensory power, is disturbed; it is precisely as 
concord and tone are destroyed by too violently twanging the strings of a lyre. This explains also 
why plants cannot perceive in spite of their having a portion of soul in them and obviously being 
affected by tangible objects themselves; for undoubtedly their temperature can be lowered or 
raised. The explanation is that they have no mean of contrary qualities, and so no principle in 
them capable of taking on the forms of sensible objects without their matter; in the case of 
plants the affection is an affection by form-and-matter together. The problem might be raised: 
Can what cannot smell be said to be affected by smells or what cannot see by colors, and so on? 
It might be said that a smell is just what can be smelt, and if it produces any effect it can only be 
so as to make something smell it, and it might be argued that what cannot smell cannot be 
affected by smells and further that what can smell can be affected by it only in so far as it has in 
it the power to smell (similarly with the proper objects of all the other senses). Indeed that this is 
so is made quite evident as follows. Light or darkness, sounds and smells leave bodies quite 
unaffected; what does affect bodies is not these but the bodies which are their vehicles, e.g. what 
splits the trunk of a tree is not the sound of the thunder but the air which accompanies thunder. 
Yes, but, it may be objected, bodies are affected by what is tangible and by flavors. If not, by 
what are things that are without soul affected, i.e. altered in quality? Must we not, then, admit 
that the objects of the other senses also may affect them? Is not the true account this, that all 
bodies are capable of being affected by smells and sounds, but that some on being acted upon, 
having no boundaries of their own, disintegrate, as in the instance of air, which does become 
odorous, showing that some effect is produced on it by what is odorous? But smelling is more 
than such an affection by what is odorous-what more? Is not the answer that, while the air owing 
to the momentary duration of the action upon it of what is odorous does itself become perceptible 
to the sense of smell, smelling is an observing of the result produced? 


On The Soul: But, it may be objected, it is impossible that what is self-identical should be 
moved at me and the same time with contrary movements in so far as it is undivided, and in an 
undivided moment of time. For if what is sweet be the quality perceived, it moves the sense or 
thought in this determinate way, while what is bitter moves it in a contrary way, and what is 
white in a different way. Is it the case then that what discriminates, though both numerically one 
and indivisible, is at the same time divided in its being? In one sense, it is what is divided that 
perceives two separate objects at once, but in another sense it does so quá undivided; for it is 
divisible in its being but spatially and numerically undivided. Is not this impossible? For while it 
is true that what is self-identical and undivided may be both contraries at once potentially, it 
cannot be self-identical in its being-it must lose its unity by being put into activity. It 15 not 
possible to be at once white and black, and therefore it must also be impossible for a thing to be 
affected at one and the same moment by the forms of both, assuming it to be the case that 
sensation and thinking are properly so described. 
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On The Soul: If thinking is like perceiving, it must be either a process in which the soul is 
acted upon by what is capable of being thought, or a process different from but analogous to that. 
The thinking part of the soul must therefore be, while impassible, capable of receiving the form 
of an object; that is, must be potentially identical in character with its object without being the 
object. Mind must be related to what is thinkable, as sense is to what is sensible. 


By his definition, thinking is also a sense, how is it that the mind has the same objects of sense 
as the other senses? He does not see the contradiction. Each sense has a domain of stimulus it 
responds to, his definition does not make it apparent. 


On The Soul: Therefore, since everything is a possible object of thought, mind in order, as 
Anaxagoras says, to dominate, that is, to know, must be pure from all admixture; for the co- 
presence of what is alien to its nature is a hindrance and a block: it follows that it too, like the 
sensitive part, can have no nature of its own, other than that of having a certain capacity. Thus 
that in the soul which is called mind (by mind I mean that whereby the soul thinks and judges) is, 
before it thinks, not actually any real thing. For this reason it cannot reasonably be regarded as 
blended with the body: if so, it would acquire some quality, e.g. warmth or cold, or even have an 
organ like the sensitive faculty: as it is, it has none. It was a good idea to call the soul ‘the place 
of forms', though (1) this description holds only of the intellective soul, and (2) even this is the 
forms only potentially, not actually. 


An example of schizophrenia induced by definition. If the man thinks and a man has a soul and 
the soul thinks, and if the thoughts of a man guide the body, and the thoughts of the soul guide the 
soul-so who is following who? Does the soul follow the body or does the man follow the soul? 


On The Soul: Since we can distinguish between a spatial magnitude and what it is to be such, 
and between water and what it is to be water, and so in many other cases (though not in all; for in 
certain cases the thing and its form are identical) flesh and what it is to be flesh are 
discriminated either by different faculties, or by the same faculty in two different states: For flesh 
necessarily involves matter and is like what is snub-nosed, a this in a this. Now it is by means of 
the sensitive faculty that we discriminate the hot and the cold, i.e. the factors which combined in 
a certain ratio constitute flesh: the essential character of flesh is apprehended by something 
different either wholly separate from the sensitive faculty or related to it as a bent line to the 
same line when it has been straightened out. 


On The Soul: The faculty of thinking then thinks the forms in the images, and as in the 
former case what is to be pursued or avoided is marked out for it, so where there is no sensation 
and it is engaged upon the images it is moved to pursuit or avoidance. E.g.. perceiving by sense 
that the beacon is fire, it recognizes in virtue of the general faculty of sense that it signifies an 
enemy, because it sees it moving; but sometimes by means of the images or thoughts which are 
within the soul, just as if it were seeing, it calculates and deliberates what is to come by reference 
to what is present; and when it makes a pronouncement, as in the case of sensation it pronounces 
the object to be pleasant or painful, in this case it avoids or pursues and so generally in cases of 
action. 


On The Soul: Knowledge and sensation are divided to correspond with the realities, potential 
knowledge and sensation answering to potentialities, actual knowledge and sensation to 
actualities. Within the soul the faculties of knowledge and sensation are potentially these 
objects, the one what is knowable, the other what is sensible. They must be either the things 
themselves or their forms. The former alternative is of course impossible: it is not the stone 
which is present in the soul but its form. 


Synonym Toast Page 71 


Not having one definition for sense, Aristotle missed the fact that some senses abstract matter 
and some abstract form. 


On The Soul: It follows that the soul is analogous to the hand; for as the hand is a tool of 
tools, so the mind is the form of forms and sense the form of sensible things. 


On The Soul: Since according to common agreement there is no thing outside and separate in 
existence from sensible spatial magnitudes, the objects of thought are in the sensible forms, viz. 
both the abstract objects and all the states and affections of sensible things. Hence (1) no one can 
learn or understand anything in the absence of sense, and (when the mind is actively aware of 
any thing it is necessarily aware of it along with an image; for images are like sensuous contents 
except in that they contain no matter. 


No experience, no knowledge. Words do not provide experience. 


On The Soul: But sensation need not be found in all things that live. For it is impossible for 
touch to belong either (1) to those whose body is uncompounded or (2) to those which are 
incapable of taking in the forms without their matter. 


Topics: Or again, look and see if anything has been said about something, of such a kind that 
if it be true, contrary predicates must necessarily belong to the thing: e.g. if he has said that the 
‘Ideas’ exist in us. For then the result will be that they are both in motion and at rest, and 
moreover that they are objects both of sensation and of thought. For according to the views of 
those who posit the existence of Ideas, those Ideas are at rest and are objects of thought; while if 
they exist in us, it is impossible that they should be unmoved: For when we move, it follows 
necessarily that all that is in us moves with us as well. Clearly also they are objects of sensation, 
if they exist in us: For it is through the sensation of sight that we recognize the form present in 
each individual. 
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Categories by Aristotle 


translated by E. M. Edghill 


This section of this book is set up so that the 
reader can write many notes in the margins. 
Aristotle's writings do not reflect a clear clean 
abstraction of concepts and thus he leaves a great 
deal to critique. I have perhaps not left a wide 
enough margin. 


How are things named? In the simple sentence, 
from which all sentences are composed, one name 
is asserted or denied of another. What are the 
possible categories of names? In order to 
demonstrate his point that reason was not possible 
without well-defined terms, Plato will go through 
what was believed to be the Categories of 
Predication. 





Things are said to be named ‘equivocally’ when, 
though they have a common name, the definition 
corresponding with the name differs for each. 
Thus, а real man and a figure in a picture can both 
lay claim to the name ‘animal’; yet these are 
equivocally so named, for, though they have a 
common name, the definition corresponding with 
the name differs for each. For should any one define 
in what sense each is an animal, his definition in the 
one case will be appropriate to that case only. 


On the other hand, things are said to be named 
‘univocally’ which have both the name and the 
definition answering to the name in common. А 
man and an ox are both ‘animal’, and these are 
univocally so named, inasmuch as not only the 
name, but also the definition, is the same in both 
cases: for if a man should state in what sense each 1s 
an animal, the statement in the one case would be 
identical with that in the other. 


Things are said to be named ‘derivatively’, 
which derive their name from some other name, 
but differ from it in termination. Thus the 
grammarian derives his name from the word 
‘grammar’, and the courageous man from the word 
‘courage’. 
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Forms of speech are either simple or composite. 
Examples of the latter are such expressions as 'the 
тап runs’, ‘the man wins’; of the former ‘man’, 
“ох”, ‘runs’, ‘wins’. 

Of things themselves some are predicable of a 
subject, and are never present in a subject. Thus 
‘man’ is predicable of the individual man, and is 
never present in a subject. 


By being ‘present in a subject’ I do not mean 
present as parts are present in a whole, but being 
incapable of existence apart from the said subject. 


Some things, again, are present in a subject, but 
are never predicable of a subject. For instance, a 
certain point of grammatical knowledge is present 
in the mind, but is not predicable of any subject; or 
again, a certain whiteness may be present in the 
body (for color requires a material basis), yet it is 
never predicable of anything. 


Other things, again, are both predicable of a 
subject and present in a subject. Thus while 
knowledge is present in the human mind, it is 
predicable of grammar. 


There is, lastly, a class of things which are 
neither present in a subject nor predicable of a 
subject, such as the individual man or the individual 
horse. But, to speak more generally, that which is 
individual and has the character of a unit is never 
predicable of a subject. Yet in some cases there is 
nothing to prevent such being present in a subject. 
Thus a certain point of grammatical knowledge is 
present in a subject. 


When one thing is predicated of another, all that 
which is predicable of the predicate will be 
predicable also of the subject. Thus, ‘man’ is 
predicated of the individual man; but ‘animal’ is 
predicated of ‘man’; it will, therefore, be predicable 
of the individual man also: for the individual man is 
both ‘man’ and ‘animal’. 


ΓΝ Ν 


SABC’ 


A = Individual, B = Man, C = Animal 
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Socrates (А) is а man (В). 
All Men (B) are animals (C). 


Therefore, Socrates (A) is an animal. (C) 


ZW X \ 


OBS: 62 

If genera are different and co-ordinate, their 
differentiae are themselves different in kind. Take 
as an instance the genus ‘animal’ and the genus 
‘knowledge’. ‘With feet’, 'two-footed', ‘winged’, 
‘aquatic’, are differentiae of ‘animal’; the species of 
knowledge are not distinguished by the same 
differentiae. One species of knowledge does not 
differ from another in being “two-footed’. 


But where one genus is subordinate to another, 
there is nothing to prevent their having the same 
differentiae: for the greater class is predicated of the 
lesser, so that all the differentiae of the predicate 
will be differentiae also of the subject. 


Expressions which are in no way composite 
signify substance, quantity, quality, relation, place, 
time, position, state, action, or affection 15. Το 
sketch my meaning roughly, examples of 


1). substance are ‘man’ or ‘the horse’, 


2). of quantity, such terms as ‘two cubits long’ or 
‘three cubits long’, 


3). of quality, such attributes as ‘white’, 
‘grammatical’. 


4). ‘Double’, ‘half’, ‘greater’, fall under the 
category of relation; 


5). ‘in the market place’, ‘in the Lyceum’, under 
that of place; 


6). ‘yesterday’, ‘last year’, under that of time. 


7). ‘Lying’, ‘sitting’, аге terms indicating 
position, 


8). ‘shod’, ‘armed’, state; 
9). ‘to lance’, ‘to cauterize’, action; 


15 The Categories. 
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10). ‘to be lanced’, ‘to be cauterized', affection. 


No one of these terms, in and by itself, involves 
an affirmation; it is by the combination of such 
terms that positive or negative statements arise. For 
every assertion must, as is admitted, be either true 
or false, whereas expressions which are not in any 


way composite such as 'man', 'white', 'runs', 
*wins', cannot be either true or false. 


Substance 


Substance, in the truest and primary and most 
definite sense of the word, is that which is neither 
predicable of a subject nor present in a subject; for 
instance, the individual man or horse. But in a 
secondary sense those things are called substances 
within which, as species, the primary substances are 
included; also those which, as genera, include the 
species. For instance, the individual man is included 
in the species ‘man’, and the genus to which the 
species belongs is ‘animal’; these, therefore-that is 
to say, the species ‘man’ and the genus ‘animal’—are 
termed secondary substances. 


It is plain from what has been said that both the 
name and the definition of the predicate must be 
predicable of the subject. For instance, ‘man’ is 
predicted of the individual man. Now in this case 
the name of the species ‘man’ is applied to the 
individual, for we use the term ‘man’ in describing 
the individual; and the definition of ‘man’ will also 
be predicated of the individual man, for the 
individual man is both man and animal. Thus, both 
the name and the definition of the species are 
predicable of the individual. 


With regard, on the other hand, to those things 
which are present in a subject, it is generally the 
case that neither their name nor their definition is 
predicable of that in which they are present. 
Though, however, the definition is never predicable, 
there is nothing in certain cases to prevent the name 
being used. For instance, ‘white’ being present in a 
body is predicated of that in which it is present, for 
a body is called white: the definition, however, of 
the color ‘white’ is never predicable of the body. 


Everything except primary substances is either 
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predicable of а primary substance or present in а 
primary substance. This becomes evident by 
reference to particular instances which occur. 
'Animal' is predicated of the species “пап”, 
therefore of the individual man, for if there were no 
individual man of whom it could be predicated, it 
could not be predicated of the species *man' at all. 
Again, color is present in body, therefore in 
individual bodies, for if there were no individual 
body in which it was present, it could not be present 
in body at all. Thus everything except primary 
substances 18 either predicated of primary 
substances, or is present in them, and if these last 
did not exist, it would be impossible for anything 
else to exist. 


Of secondary substances, the species is more 
truly substance than the genus, being more nearly 
related to primary substance. For if any one should 
render an account of what a primary substance is, he 
would render a more instructive account, and one 
more proper to the subject, by stating the species 
than by stating the genus. Thus, he would give a 
more instructive account of an individual man by 
stating that he was man than by stating that he was 
animal, for the former description is peculiar to the 
individual in a greater degree, while the latter is too 
general. Again, the man who gives an account of 
the nature of an individual tree will give a more 
instructive account by mentioning the species ‘tree’ 
than by mentioning the genus ‘plant’. 


Moreover, primary substances are most properly 
called substances in virtue of the fact that they are 
the entities which underlie everything else, and that 
everything else is either predicated of them or 
present in them. Now the same relation which 
subsists between primary substance and everything 
else subsists also between the species and the genus: 
for the species is to the genus as subject is to 
predicate, since the genus is predicated of the 
species, whereas the species cannot be predicated of 
the genus. Thus we have a second ground for 
asserting that the species is more truly substance 
than the genus. 


Of species themselves, except in the case of 
such as are genera, no one is more truly substance 
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than another We should not give а more 
appropriate account of the individual man by stating 
the species to which he belonged, than we should of 
an individual horse by adopting the same method of 
definition. In the same way, of primary substances, 
no one is more truly substance than another; an 
individual man is not more truly substance than an 
individual ox. 


It is, then, with good reason that of all that 
remains, when we exclude primary substances, we 
concede to species and genera alone the name 
'secondary substance', for these alone of all the 
predicates convey a knowledge of primary 
substance. For it is by stating the species or the 
genus that we appropriately define any individual 
man; and we shall make our definition more exact 
by stating the former than by stating the latter. АП 
other things that we state, such as that he is white, 
that he runs, and so on, are irrelevant to the 
definition. Thus it is just that these alone, apart from 
primary substances, should be called substances. 


Further, primary substances are most properly 
so called, because they underlie and are the subjects 
of everything else. Now the same relation that 
subsists between primary substance and everything 
else subsists also between the species and the genus 
to which the primary substance belongs, on the one 
hand, and every attribute which is not included 
within these, on the other. For these are the subjects 
of all such. If we call an individual man ‘skilled in 
grammar', the predicate is applicable also to the 
species and to the genus to which he belongs. This 
law holds good in all cases. 


It 15 a common characteristic of all substance that 
it is never present in a subject. For primary 
substance is neither present in a subject nor 
predicated of a subject; while, with regard to 
secondary substances, it is clear from the following 
arguments (apart from others) that they are not 
present in a subject. For *man' is predicated of the 
individual man, but is not present in any subject: for 
manhood is not present in the individual man. In the 
same way, 'animal is also predicated of the 
individual man, but is not present in him. Again, 
when a thing is present in a subject, though the 
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name may quite well be applied to that in which it is 
present, the definition cannot be applied. Yet of 
secondary substances, not only the name, but also 
the definition, applies to the subject: we should use 
both the definition of the species and that of the 
genus with reference to the individual man. Thus 
substance cannot be present in a subject. 


Yet this is not peculiar to substance, for it is also 
the case that differentiae cannot be present in 
subjects. The characteristics 'terrestrial and 'two- 
footed' are predicated of the species *man', but not 
present in it. For they are not in man. Moreover, the 
definition of the differentia may be predicated of 
that of which the differentia itself is predicated. For 
instance, if the characteristic ‘terrestrial’ 15 
predicated of the species ‘man’, the definition also 
of that characteristic may be used to form the 
predicate of the species ‘man’: for ‘man’ is 
terrestrial. 


The fact that the parts of substances appear to be 
present in the whole, as in a subject, should not 
make us apprehensive lest we should have to admit 
that such parts are not substances: for in explaining 
the phrase ‘being present in a subject’, we stated 
that we meant ‘otherwise than as parts in a whole’. 


It is the mark of substances and of differentiae 
that, in all propositions of which they form the 
predicate, they are predicated univocally. For all 
such propositions have for their subject either the 
individual or the species. It is true that, inasmuch as 
primary substance is not predicable of anything, it 
can never form the predicate of any proposition. But 
of secondary substances, the species is predicated of 
the individual, the genus both of the species and of 
the individual. Similarly the differentiae аге 
predicated of the species and of the individuals. 
Moreover, the definition of the species and that of 
the genus are applicable to the primary substance, 
and that of the genus to the species. For all that is 
predicated of the predicate will be predicated also of 
the subject. Similarly, the definition of the 
differentiae will be applicable to the species and to 
the individuals. But it was stated above that the 
word ‘univocal’ was applied to those things which 
had both name and definition in common. It is, 
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therefore, established that in every proposition, of 
which either substance or a differentia forms the 
predicate, these are predicated univocally. 


All substance appears to signify that which is 
individual. In the case of primary substance this is 
indisputably true, for the thing is a unit. In the case 
of secondary substances, when we speak, for 
instance, of ‘man’ or ‘animal’, our form of speech 
gives the impression that we are here also indicating 
that which is individual, but the impression is not 
strictly true; for a secondary substance is not an 
individual, but a class with a certain qualification; 
for it is not one and single as a primary substance is; 
the words ‘man’, ‘animal’, are predicable of more 
than one subject. 


Yet species and genus do not merely indicate 
quality, like the term ‘white’; ‘white’ indicates 
quality and nothing further, but species and genus 
determine the quality with reference to a substance: 
they signify substance qualitatively differentiated. 
The determinate qualification covers a larger field 
in the case of the genus that in that of the species: 
he who uses the word ‘animal’ is herein using a 
word of wider extension than he who uses the word 


€ 2 


шап. 


Another mark of substance is that it has no 
contrary. What could be the contrary of any primary 
substance, such as the individual man or animal? It 
has none. Nor can the species or the genus have a 
contrary. Yet this characteristic is not peculiar to 
substance, but is true of many other things, such as 
quantity. There is nothing that forms the contrary of 
‘two cubits long’ or of ‘three cubits long’, or of 
‘ten’, or of any such term. A man may contend that 
‘much’ is the contrary of ‘little’, or ‘great’ of 
‘small’, but of definite quantitative terms no 
contrary exists. 


Substance, again, does not appear to admit of 
variation of degree. I do not mean by this that one 
substance cannot be more or less truly substance 
than another, for it has already been stated that this 
is the case; but that no single substance admits of 
varying degrees within itself. For instance, one 
particular substance, ‘man’, cannot be more or less 
man either than himself at some other time or than 
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some other man. One man cannot be more man than 
another, as that which is white may be more or less 
white than some other white object, or as that which 
is beautiful may be more or less beautiful than some 
other beautiful object. The same quality, moreover, 
is said to subsist in a thing in varying degrees at 
different times. A body, being white, is said to be 
whiter at one time than it was before, or, being 
warm, is said to be warmer or less warm than at 
some other time. But substance is not said to be 
more or less that which it is: a man is not more truly 
a man at one time than he was before, nor is 
anything, if it is substance, more or less what it is. 
Substance, then, does not admit of variation of 
degree. 


The most distinctive mark of substance appears 
to be that, while remaining numerically one and the 
same, it is capable of admitting contrary qualities. 
From among things other than substance, we should 
find ourselves unable to bring forward any which 
possessed this mark. Thus, one and the same color 
cannot be white and black. Nor can the same one 
action be good and bad: this law holds good with 
everything that is not substance. But one and the 
selfsame substance, while retaining its identity, is 
yet capable of admitting contrary qualities. The 
same individual person is at one time white, at 
another black, at one time warm, at another cold, at 
one time good, at another bad. This capacity is 
found nowhere else, though it might be maintained 
that a statement or opinion was an exception to the 
rule. The same statement, it is agreed, can be both 
true and false. For if the statement “һе is sitting" is 
true, yet, when the person in question has risen, the 
same statement will be false. The same applies to 
opinions. For if any one thinks truly that a person is 
sitting, yet, when that person has risen, this same 
opinion, if still held, will be false. Yet although this 
exception may be allowed, there is, nevertheless, a 
difference in the manner in which the thing takes 
place. It is by themselves changing that substances 
admit contrary qualities. It is thus that that which 
was hot becomes cold, for it has entered into a 
different state. Similarly that which was white 
becomes black, and that which was bad good, by a 
process of change; and in the same way in all other 
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cases it is by changing that substances are capable 
of admitting contrary qualities. But statements and 
opinions themselves remain unaltered іп all 
respects: it is by the alteration in the facts of the 
case that the contrary quality comes to be theirs. 
The statement ‘he is sitting’ remains unaltered, but 
it is at one time true, at another false, according to 
circumstances. What has been said of statements 
applies also to opinions. Thus, in respect of the 
manner in which the thing takes place, it is the 
peculiar mark of substance that it should be capable 
of admitting contrary qualities; for it is by itself 
changing that it does so. 


If, then, a man should make this exception and 
contend that statements and opinions are capable of 
admitting contrary qualities, his contention is 
unsound. For statements and opinions are said to 
have this capacity, not because they themselves 
undergo modification, but because this modification 
occurs in the case of something else. The truth or 
falsity of a statement depends on facts, and not on 
any power on the part of the statement itself of 
admitting contrary qualities. In short, there is 
nothing which can alter the nature of statements and 
opinions. As, then, no change takes place in 
themselves, these cannot be said to be capable of 
admitting contrary qualities. 


But it is by reason of the modification which 
takes place within the substance itself that a 
substance is said to be capable of admitting contrary 
qualities; for a substance admits within itself either 
disease or health, whiteness or blackness. It is in 
this sense that it is said to be capable of admitting 
contrary qualities. 


To sum up, it is a distinctive mark of substance, 
that, while remaining numerically one and the same, 
it is capable of admitting contrary qualities, the 
modification taking place through a change in the 
substance itself. 


Let these remarks suffice on the subject of 
substance. 


Quantity 


Quantity is either discrete or continuous. 
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Moreover, some quantities are such that each part of 
the whole has a relative position to the other parts: 
others have within them no such relation of part to 
part. 


Instances of discrete quantities are number and 
speech; of continuous, lines, surfaces, solids, and, 
besides these, time and place. 


In the case of the parts of a number, there is no 
common boundary at which they join. For example: 
two fives make ten, but the two fives have no 
common boundary, but are separate; the parts three 
and seven also do not join at any boundary. Nor, to 
generalize, would it ever be possible in the case of 
number that there should be a common boundary 
among the parts; they are always separate. Number, 
therefore, is a discrete quantity. 


The same is true of speech. That speech is a 
quantity is evident: for it is measured in long and 
short syllables. I mean here that speech which is 
vocal. Moreover, it is a discrete quantity for its parts 
have no common boundary. There is no common 
boundary at which the syllables join, but each is 
separate and distinct from the rest. 


A line, on the other hand, is a continuous 
quantity, for it is possible to find а common 
boundary at which its parts join. In the case of the 
line, this common boundary is the point; in the case 
of the plane, it is the line: for the parts of the plane 
have also a common boundary. Similarly you can 
find a common boundary in the case of the parts of 
a solid, namely either a line or a plane. 


Space and time also belong to this class of 
quantities. Time, past, present, and future, forms a 
continuous whole. Space, likewise, is a continuous 
quantity; for the parts of a solid occupy a certain 
space, and these have a common boundary; it 
follows that the parts of space also, which are 
occupied by the parts of the solid, have the same 
common boundary as the parts of the solid. Thus, 
not only time, but space also, is a continuous 
quantity, for its parts have a common boundary. 


Quantities consist either of parts which bear a 
relative position each to each, or of parts which do 
not. The parts of a line bear a relative position to 
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each other, for each lies somewhere, and it would 
be possible to distinguish each, and to state the 
position of each on the plane and to explain to what 
sort of part among the rest each was contiguous. 
Similarly the parts of a plane have position, for it 
could similarly be stated what was the position of 
each and what sort of parts were contiguous. The 
same is true with regard to the solid and to space. 
But it would be impossible to show that the arts of a 
number had a relative position each to each, or a 
particular position, or to state what parts were 
contiguous. Nor could this be done in the case of 
time, for none of the parts of time has an abiding 
existence, and that which does not abide can hardly 
have position. It would be better to say that such 
parts had a relative order, in virtue of one being 
prior to another. Similarly with number: in 
counting, “опе” is prior to 'two', and 'two' to 
‘three’, and thus the parts of number may be said to 
possess a relative order, though it would be 
impossible to discover any distinct position for 
each. This holds good also in the case of speech. 
None of its parts has an abiding existence: when 
once a syllable is pronounced, it is not possible to 
retain it, so that, naturally, as the parts do not abide, 
they cannot have position. Thus, some quantities 
consist of parts which have position, and some of 
those which have not. 


Strictly speaking, only the things which I have 
mentioned belong to the category of quantity: 
everything else that is called quantitative is a 
quantity in a secondary sense. It is because we have 
in mind some one of these quantities, properly so 
called, that we apply quantitative terms to other 
things. We speak of what is white as large, because 
the surface over which the white extends is large; 
we speak of an action or a process as lengthy, 
because the time covered is long; these things 
cannot in their own right claim the quantitative 
epithet. For instance, should any one explain how 
long an action was, his statement would be made in 
terms of the time taken, to the effect that it lasted a 
year, or something of that sort. In the same way, he 
would explain the size of a white object in terms of 
surface, for he would state the area which it 
covered. Thus the things already mentioned, and 


Categories Page 84 


these alone, are in their intrinsic nature quantities; 
nothing else can claim the name in its own right, 
but, if at all, only in a secondary sense. 


Quantities have no contraries. In the case of 
definite quantities this is obvious; thus, there is 
nothing that is the contrary of ‘two cubits long’ or 
of ‘three cubits long’, or of a surface, or of any such 
quantities. A man might, indeed, argue that ‘much’ 
was the contrary of ‘little’, and ‘great’ of ‘small’. 
But these are not quantitative, but relative; things 
are not great or small absolutely, they are so called 
rather as the result of an act of comparison. For 
instance, a mountain 15 called small, а grain large, in 
virtue of the fact that the latter is greater than others 
of its kind, the former less. Thus there is a reference 
here to an external standard, for if the terms ‘great’ 
and ‘small’ were used absolutely, a mountain would 
never be called small or a grain large. Again, we say 
that there are many people in a village, and few in 
Athens, although those in the city are many times as 
numerous as those in the village: or we say that a 
house has many in it, and a theatre few, though 
those in the theatre far outnumber those in the 
house. The terms ‘two cubits long,’ ‘three cubits 
long,’ and so on indicate quantity, the terms ‘great’ 
and ‘small’ indicate relation, for they have reference 
to an external standard. It is, therefore, plain that 
these are to be classed as relative. 


Again, whether we define them as quantitative 
or not, they have no contraries: for how can there be 
a contrary of an attribute which is not to be 
apprehended in or by itself, but only by reference to 
something external? Again, if ‘great’ and ‘small’ 
are contraries, it will come about that the same 
subject can admit contrary qualities at one and the 
same time, and that things will themselves be 
contrary to themselves. For it happens at times that 
the same thing is both small and great. For the same 
thing may be small in comparison with one thing, 
and great in comparison with another, so that the 
same thing comes to be both small and great at one 
and the same time, and is of such a nature as to 
admit contrary qualities at one and the same 
moment. Yet it was agreed, when substance was 
being discussed, that nothing admits contrary 
qualities at one and the same moment. For though 
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substance is capable of admitting contrary qualities, 
yet no one is at the same time both sick and healthy, 
nothing is at the same time both white and black. 
Nor is there anything which is qualified in contrary 
ways at one and the same time. 


Moreover, if these were contraries, they would 
themselves be contrary to themselves. For if ‘great’ 
is the contrary of ‘small’, and the same thing is both 
great and small at the same time, then ‘small’ or 
‘great’ is the contrary of itself. But this is 
impossible. The term 'great', therefore, is not the 
contrary of the term ‘small’, nor ‘much’ of ‘little’. 
And even though a man should call these terms not 
relative but quantitative, they would not have 
contraries. 


It is in the case of space that quantity most 
plausibly appears to admit of a contrary. For men 
define the term ‘above’ as the contrary of ‘below’, 
when it is the region at the center they mean by 
‘below’; and this is so, because nothing is farther 
from the extremities of the universe than the region 
at the center. Indeed, it seems that in defining 
contraries of every kind men have recourse to a 
spatial metaphor, for they say that those things are 
contraries which, within the same class, are 
separated by the greatest possible distance. 


Quantity does not, it appears, admit of variation 
of degree. One thing cannot be two cubits long in a 
greater degree than another. Similarly with regard to 
number: what is ‘three’ is not more truly three than 
what is ‘five’ is five; nor is one set of three more 
truly three than another set. Again, one period of 
time is not said to be more truly time than another. 
Nor is there any other kind of quantity, of all that 
have been mentioned, with regard to which 
variation of degree can be predicated. The category 
of quantity, therefore, does not admit of variation of 
degree. 


The most distinctive mark of quantity is that 
equality and inequality are predicated of it. Each of 
the aforesaid quantities is said to be equal or 
unequal. For instance, one solid is said to be equal 
or unequal to another; number, too, and time can 
have these terms applied to them, indeed can all 
those kinds of quantity that have been mentioned. 
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That which is not a quantity can by no means, it 
would seem, be termed equal or unequal to anything 
else. One particular disposition or one particular 
quality, such as whiteness, is by no means 
compared with another in terms of equality and 
inequality but rather in terms of similarity. Thus it is 
the distinctive mark of quantity that it can be called 
equal and unequal. 


Those things are called relative, which, being 
either said to be of something else or related to 
something else, are explained by reference to that 
other thing. For instance, the word 'superior is 
explained by reference to something else, for it is 
superiority over something else that is meant. 
Similarly, the expression 'double' has this external 
reference, for it is the double of something else that 
is meant. So it is with everything else of this kind. 
There are, moreover, other relatives, e.g. habit, 
disposition, perception, knowledge, and attitude. 
The significance of all these is explained by a 
reference to something else and in no other way. 
Thus, a habit is a habit of something, knowledge is 
knowledge of something, attitude is the attitude of 
something. So it is with all other relatives that have 
been mentioned. Those terms, then, are called 
relative, the nature of which is explained by 
reference to something else, the preposition ‘of’ or 
some other preposition being used to indicate the 
relation. Thus, one mountain is called great in 
comparison with another; for the mountain claims 
this attribute by comparison with something. Again, 
that which is called similar must be similar to 
something else, and all other such attributes have 
this external reference. It is to be noted that lying 
and standing and sitting are particular attitudes, but 
attitude is itself a relative term. To lie, to stand, to 
be seated, are not themselves attitudes, but take 
their name from the aforesaid attitudes. 


It is possible for relatives to have contraries. 
Thus virtue has a contrary, vice, these both being 
relatives; knowledge, too, has a contrary, ignorance. 
But this is not the mark of all relatives; ‘double’ and 
‘triple’ have no contrary, nor indeed has any such 
term. 


It also appears that relatives can admit of 
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variation of degree. For ‘like’ and ‘unlike’, ‘equal’ 
and ‘unequal’, have the modifications ‘more’ and 
‘less’ applied to them, and each of these is relative 
in character: for the terms ‘like’ and ‘unequal’ bear 
a reference to something external. Yet, again, it is 
not every relative term that admits of variation of 
degree. No term such as ‘double’ admits of this 
modification. All relatives have correlatives: by the 
term ‘slave’ we mean the slave of a master, by the 
term ‘master’, the master of a slave; by ‘double’, 
the double of its half; by ‘half’, the half of its 
double; by ‘greater’, greater than that which is less; 
by ‘less,’ less than that which is greater. 


So it is with every other relative term; but the 
case we use to express the correlation differs in 
some instances. Thus, by knowledge we mean 
knowledge of the knowable; by the knowable, that 
which is to be apprehended by knowledge; by 
perception, perception of the perceptible; by the 
perceptible, that which is apprehended by 
perception. 


Sometimes, however, reciprocity of correlation 
does not appear to exist. This comes about when a 
blunder is made, and that to which the relative is 
related is not accurately stated. If a man states that a 
wing is necessarily relative to a bird, the connexion 
between these two will not be reciprocal, for it will 
not be possible to say that a bird is a bird by reason 
of its wings. The reason is that the original 
statement was inaccurate, for the wing is not said to 
be relative to the bird quá bird, since many 
creatures besides birds have wings, but gud winged 
creature. If, then, the statement is made accurate, 
the connexion will be reciprocal, for we can speak 
of a wing, having reference necessarily to a winged 
creature, and of a winged creature as being such 
because of its wings. 


Occasionally, perhaps, it is necessary to coin 
words, if no word exists by which a correlation can 
adequately be explained. If we define a rudder as 
necessarily having reference to а boat, our 
definition will not be appropriate, for the rudder 
does not have this reference to a boat quá boat, as 
there are boats which have no rudders. Thus we 
cannot use the terms reciprocally, for the word 
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‘boat’ cannot be said to find its explanation in the 
word 'rudder'. As there is no existing word, our 
definition would perhaps be more accurate if we 
coined some word like ‘ruddered’ as the correlative 
of ‘rudder’. If we express ourselves thus accurately, 
at any rate the terms are reciprocally connected, for 
the ‘ruddered’ thing is ‘ruddered’ in virtue of its 
rudder. So it is in all other cases. A head will be 
more accurately defined as the correlative of that 
which is ‘headed’, than as that of an animal, for the 
animal does not have a head quá animal, since 
many animals have no head. 


Thus we may perhaps most easily comprehend 
that to which a thing is related, when a name does 
not exist, 1f, from that which has a name, we derive 
a new name, and apply it to that with which the first 
is reciprocally connected, as in the aforesaid 
instances, when we derived the word ‘winged’ from 
‘wing’ and from ‘rudder’. 


АП relatives, then, if properly defined, have а 
correlative. I add this condition because, if that to 
which they are related is stated as haphazard and 
not accurately, the two are not found to be 
interdependent. Let me state what I mean more 
clearly Even in the case of acknowledged 
correlatives, and where names exist for each, there 
will be no interdependence if one of the two is 
denoted, not by that name which expresses the 
correlative notion, but by one of irrelevant 
significance. The term ‘slave,’ if defined as related, 
not to a master, but to a man, or a biped, or anything 
of that sort, 15 not reciprocally connected with that 
in relation to which it is defined, for the statement is 
not exact. Further, if one thing is said t^ be 
correlative with another, and the terminology used 
is correct, then, though all irrelevant attributes 
should be removed, and only that one attribute left 
in virtue of which it was correctly stated to be 
correlative with that other, the stated correlation 
will still exist. If the correlative of ‘the slave’ is said 
to be ‘the master’, then, though all irrelevant 
attributes of the said ‘master’, such as ‘biped’, 
‘receptive of knowledge’, ‘human’, should be 
removed, and the attribute ‘master’ alone left, the 
stated correlation existing between him and the 
slave will remain the same, for it is of a master that 
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a slave is said to be the slave. On the other Παπά, if, 
of two correlatives, one is not correctly termed, 
then, when all other attributes are removed and that 
alone is left in virtue of which it was stated to be 
correlative, the stated correlation will be found to 
have disappeared. 


For suppose the correlative of ‘the slave’ should 
be said to be ‘the man’, or the correlative of ‘the 
wing’ ‘the bird’; if the attribute ‘master’ be 
withdrawn from ‘the man’, the correlation between 
‘the man’ and ‘the slave’ will cease to exist, for if 
the man is not a master, the slave is not a slave. 
Similarly, if the attribute ‘winged’ be withdrawn 
from ‘the bird’, ‘the wing’ will no longer be 
relative; for if the so-called correlative is not 
winged, it follows that ‘the wing’ has no correlative. 


Thus it is essential that the correlated terms 
should be exactly designated; if there is a name 
existing, the statement will be easy; if not, it is 
doubtless our duty to construct names. When the 
terminology is thus correct, it is evident that all 
correlatives are interdependent. 


Correlatives are thought to come into existence 
simultaneously. This is for the most part true, as in 
the case of the double and the half. The existence of 
the half necessitates the existence of that of which it 
is a half. Similarly the existence of a master 
necessitates the existence of a slave, and that of a 
slave implies that of a master; these are merely 
instances of a general rule. Moreover, they cancel 
one another; for if there is no double it follows that 
there is no half, and vice versa; this rule also applies 
to all such correlatives. Yet it does not appear to be 
true in all cases that correlatives come into 
existence simultaneously. The object of knowledge 
would appear to exist before knowledge itself, for it 
is usually the case that we acquire knowledge of 
objects already existing; it would be difficult, if not 
impossible, to find a branch of knowledge the 
beginning of the existence of which was 
contemporaneous with that of its object. 


Again, while the object of knowledge, if it 
ceases to exist, cancels at the same time the 
knowledge which was its correlative, the converse 
of this is not true. It is true that if the object of 
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knowledge does not exist there can be πο 
knowledge: for there will no longer be anything to 
know. Yet it is equally true that, if knowledge of a 
certain object does not exist, the object may 
nevertheless quite well exist. Thus, in the case of 
the squaring of the circle, if indeed that process is 
an object of knowledge, though it itself exists as an 
object of knowledge, yet the knowledge of it has not 
yet come into existence. Again, if all animals ceased 
to exist, there would be no knowledge, but there 
might yet be many objects of knowledge. 


This is likewise the case with regard to 
perception: for the object of perception is, it 
appears, prior to the act of perception. If the 
perceptible is annihilated, perception also will cease 
to exist; but the annihilation of perception does not 
cancel the existence of the perceptible. For 
perception implies a body perceived and a body in 
which perception takes place. Now if that which is 
perceptible is annihilated, it follows that the body is 
annihilated, for the body is a perceptible thing; and 
if the body does not exist, it follows that perception 
also ceases to exist. Thus the annihilation of the 
perceptible involves that of perception. 


But the annihilation of perception does not 
involve that of the perceptible. For if the animal is 
annihilated, it follows that perception also 15 
annihilated, but perceptibles such as body, heat, 
sweetness, bitterness, and so on, will remain. 


Again, perception is generated at the same time 
as the perceiving subject, for it comes into existence 
at the same time as the animal. But the perceptible 
surely exists before perception; for fire and water 
and such elements, out of which the animal is itself 
composed, exist before the animal is an animal at 
all, and before perception. Thus it would seem that 
the perceptible exists before perception. 


It may be questioned whether it is true that no 
substance is relative, as seems to be the case, or 
whether exception is to be made in the case of 
certain secondary substances. With regard to 
primary substances, it is quite true that there is no 
such possibility, for neither wholes nor parts of 
primary substances are relative. The individual man 
or ox is not defined with reference to something 
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external. Similarly with the parts: a particular hand 
or head is not defined as a particular hand or head 
of a particular person, but as the hand or head of a 
particular person. It is true also, for the most part at 
least, in the case of secondary substances; the 
species “тап” and the species “ох” are not defined 
with reference to anything outside themselves. 
Wood, again, is only relative in so far as it is some 
one's property, not in so far as it is wood. It is plain, 
then, that in the cases mentioned substance is not 
relative. But with regard to some secondary 
substances there is a difference of opinion; thus, 
such terms as ‘head’ and ‘hand’ are defined with 
reference to that of which the things indicated are a 
part, and so it comes about that these appear to have 
a relative character. Indeed, if our definition of that 
which is relative was complete, it is very difficult, if 
not impossible, to prove that no substance is 
relative. If, however, our definition was not 
complete, if those things only are properly called 
relative in the case of which relation to an external 
object is a necessary condition of existence, perhaps 
some explanation of the dilemma may be found. 


The former definition does indeed apply to all 
relatives, but the fact that a thing is explained with 
reference to something else does not make it 
essentially relative. 


From this it is plain that, if a man definitely 
apprehends a relative thing, he will also definitely 
apprehend that to which it is relative. Indeed this is 
self-evident: for if a man knows that some particular 
thing is relative, assuming that we call that a 
relative in the case of which relation to something is 
a necessary condition of existence, he knows that 
also to which it is related. For if he does not know 
at all that to which it 1s related, he will not know 
whether or not it is relative. This 1s clear, moreover, 
in particular instances. If a man knows definitely 
that such and such a thing is ‘double’, he will also 
forthwith know definitely that of which it is the 
double. For if there is nothing definite of which he 
knows it to be the double, he does not know at all 
that it is double. Again, if he knows that a thing is 
more beautiful, it follows necessarily that he will 
forthwith definitely know that also than which it is 
more beautiful. He will not merely know 
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indefinitely that it is more beautiful than something 
which is less beautiful, for this would be 
supposition, not knowledge. For if he does not 
know definitely that than which it is more beautiful, 
he can no longer claim to know definitely that it is 
more beautiful than something else which is less 
beautiful: for it might be that nothing was less 
beautiful. It is, therefore, evident that if a man 
apprehends some relative thing definitely, he 
necessarily knows that also definitely to which it is 
related. 


Now the head, the hand, and such things are 
substances, and it is possible to know their essential 
character definitely, but it does not necessarily 
follow that we should know that to which they are 
related. It is not possible to know forthwith whose 
head or hand is meant. Thus these are not relatives, 
and, this being the case, it would be true to say that 
no substance is relative in character. It is perhaps a 
difficult matter, in such cases, to make a positive 
statement without more exhaustive examination, but 
to have raised questions with regard to details is not 
without advantage. 


Quality 


By 'quality I mean that in virtue of which 
people are said to be such and such. 


Quality is a term that is used in many senses. 
One sort of quality let us call ‘habit’ or 
‘disposition’. Habit differs from disposition in being 
more lasting and more firmly established. The 
various kinds of knowledge and of virtue are habits, 
for knowledge, even when acquired only in a 
moderate degree, is, it is agreed, abiding in its 
character and difficult to displace, unless some great 
mental upheaval takes place, through disease or any 
such cause. The virtues, also, such as justice, self- 
restraint, and so on, are not easily dislodged or 
dismissed, so as to give place to vice. 


By a disposition, on the other hand, we mean a 
condition that is easily changed and quickly gives 
place to its opposite. Thus, heat, cold, disease, 
health, and so on are dispositions. For a man is 
disposed in one way or another with reference to 
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these, but quickly changes, becoming cold instead 
of warm, ill instead of well. So it is with all other 
dispositions also, unless through lapse of time a 
disposition has itself become inveterate and almost 
impossible to dislodge: in which case we should 
perhaps go so far as to call it a habit. 


It is evident that men incline to call those 
conditions habits which are of a more or less 
permanent type and difficult to displace; for those 
who are not retentive of knowledge, but volatile, are 
not said to have such and such a ‘habit’ as regards 
knowledge, yet they are disposed, we may say, 
either better or worse, towards knowledge. Thus 
habit differs from disposition in this, that while the 
latter in ephemeral, the former is permanent and 
difficult to alter. 


Habits are at the same time dispositions, but 
dispositions are not necessarily habits. For those 
who have some specific habit may be said also, in 
virtue of that habit, to be thus or thus disposed; but 
those who are disposed in some specific way have 
not in all cases the corresponding habit. 


Another sort of quality is that in virtue of which, 
for example, we call men good boxers or runners, or 
healthy or sickly: in fact it includes all those terms 
which refer to inborn capacity or incapacity. Such 
things are not predicated of a person in virtue of his 
disposition, but in virtue of his inborn capacity or 
incapacity to do something with ease or to avoid 
defeat of any kind. Persons are called good boxers 
or good runners, not in virtue of such and such a 
disposition, but in virtue of an inborn capacity to 
accomplish something with ease. Men are called 
healthy in virtue of the inborn capacity of easy 
resistance to those unhealthy influences that may 
ordinarily arise; unhealthy, in virtue of the lack of 
this capacity. Similarly with regard to softness and 
hardness. Hardness is predicated of a thing because 
it has that capacity of resistance which enables it to 
withstand disintegration; softness, again, is 
predicated of a thing by reason of the lack of that 
capacity. 


A third class within this category is that of 
affective qualities and affections. Sweetness, 
bitterness, sourness, are examples of this sort of 
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quality, together with all that is akin to these; heat, 
moreover, and cold, whiteness, and blackness are 
affective qualities. It is evident that these are 
qualities, for those things that possess them are 
themselves said to be such and such by reason of 
their presence. Honey is called sweet because it 
contains sweetness; the body is called white 
because it contains whiteness; and so in all other 
cases. 


The term ‘affective quality’ is not used as 
indicating that those things which admit these 
qualities are affected in any way. Honey is not 
called sweet because it is affected in a specific way, 
nor is this what is meant in any other instance. 
Similarly heat and cold are called affective 
qualities, not because those things which admit 
them are affected. What is meant is that these said 
qualities are capable of producing an ‘affection’ in 
the way of perception. For sweetness has the power 
of affecting the sense of taste; heat, that of touch; 
and so it is with the rest of these qualities. 


Whiteness and blackness, however, and the other 
colors, are not said to be affective qualities in this 
sense, but because they themselves are the results of 
an affection. It is plain that many changes of color 
take place because of affections. When a man is 
ashamed, he blushes; when he is afraid, he becomes 
pale, and so on. So true is this, that when a man is 
by nature liable to such affections, arising from 
some concomitance of elements in his constitution, 
it is a probable inference that he has the 
corresponding complexion of skin. For the same 
disposition of bodily elements, which in the former 
instance was momentarily present in the case of an 
excess of shame, might be a result of a man's 
natural temperament, so as to produce the 
corresponding coloring also as а natural 
characteristic. All conditions, therefore, of this kind, 
if caused by certain permanent and lasting 
affections, are called affective qualities. For pallor 
and duskiness of complexion are called qualities, 
inasmuch as we are said to be such and such in 
virtue of them, not only if they originate in natural 
constitution, but also if they come about through 
long disease or sunburn, and are difficult to remove, 
or indeed remain throughout life. For in the same 
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way we аге said to be such and such because of 
these. 


Those conditions, however, which arise from 
causes which may easily be rendered ineffective or 
speedily removed, are called, not qualities, but 
affections: for we are not said to be such in virtue of 
them. The man who blushes through shame is not 
said to be a constitutional blusher, nor is the man 
who becomes pale through fear said to be 
constitutionally pale. He is said rather to have been 
affected. 


Thus such conditions are called affections, not 
qualities. 


In like manner there are affective qualities and 
affections of the soul. That temper with which a 
man is born and which has its origin in certain deep- 
seated affections is called a quality. I mean such 
conditions as insanity, irascibility, and so on: for 
people are said to be mad or irascible in virtue of 
these. Similarly those abnormal psychic states 
which are not inborn, but arise from the 
concomitance of certain other elements, and are 
difficult to remove, or altogether permanent, are 
called qualities, for in virtue of them men are said to 
be such and such. 


Those, however, which arise from causes easily 
rendered ineffective are called affections, not 
qualities. Suppose that a man is irritable when 
vexed: he is not even spoken of as a bad-tempered 
man, when in such circumstances he loses his 
temper somewhat, but rather is said to be affected. 
Such conditions are therefore termed, not qualities, 
but affections. 


The fourth sort of quality is figure and the shape 
that belongs to a thing; and besides this, straightness 
and curvedness and any other qualities of this type; 
each of these defines a thing as being such and 
such. Because it is triangular or quadrangular a 
thing is said to have a specific character, or again 
because it is straight or curved; in fact a thing's 
shape in every case gives rise to a qualification of it. 


Rarity and density, roughness and smoothness, 
seem to be terms indicating quality: yet these, it 
would appear, really belong to a class different from 
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that of quality. For it is rather а certain relative 
position of the parts composing the thing thus 
qualified which, it appears, is indicated by each of 
these terms. A thing is dense, owing to the fact that 
its parts are closely combined with one another; 
rare, because there are interstices between the parts; 
smooth, because its parts lie, so to speak, evenly; 
rough, because some parts project beyond others. 


There may be other sorts of quality, but those 
that are most properly so called have, we may safely 
say, been enumerated. 


These, then, are qualities, and the things that 
take their name from them as derivatives, or are in 
some other way dependent on them, are said to be 
qualified in some specific way. In most, indeed in 
almost all cases, the name of that which is qualified 
is derived from that of the quality. Thus the terms 
‘whiteness’, ‘grammar’, ‘justice’, give us the 
adjectives ‘white’, ‘grammatical’, ‘just’, and so on. 


There are some cases, however, in which, as the 
quality under consideration has no name, it is 
impossible that those possessed of it should have a 
name that is derivative. For instance, the name 
given to the runner or boxer, who is so called in 
virtue of an inborn capacity, is not derived from that 
of any quality; for those capacities have no name 
assigned to them. In this, the inborn capacity is 
distinct from the science, with reference to which 
men are called, e.g. boxers or wrestlers. Such a 
science is classed as a disposition; it has a name, 
and is called ‘boxing’ or ‘wrestling’ as the case may 
be, and the name given to those disposed in this 
way is derived from that of the science. Sometimes, 
even though a name exists for the quality, that 
which takes its character from the quality has a 
name that is not a derivative. For instance, the 
upright man takes his character from the possession 
of the quality of integrity, but the name given him is 
not derived from the word ‘integrity’. Yet this does 
not occur often. 


We may therefore state that those things are said 
to be possessed of some specific quality which have 
a name derived from that of the aforesaid quality, or 
which are in some other way dependent on it. 
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One quality may be the contrary of another; thus 
justice is the contrary of injustice, whiteness of 
blackness, and so on. The things, also, which are 
said to be such and such in virtue of these qualities, 
may be contrary the one to the other; for that which 
is unjust is contrary to that which is just, that which 
is white to that which is black. This, however, is not 
always the case. Red, yellow, and such colors, 
though qualities, have no contraries. 


If one of two contraries is a quality, the other 
will also be a quality. This will be evident from 
particular instances, if we apply the names used to 
denote the other categories; for instance, granted 
that justice is the contrary of injustice and justice is 
a quality, injustice will also be a quality: neither 
quantity, nor relation, nor place, nor indeed any 
other category but that of quality, will be applicable 
properly to injustice. So it is with all other 
contraries falling under the category of quality. 


Qualities admit of variation of degree. 
Whiteness is predicated of one thing in a greater or 
less degree than of another. This is also the case 
with reference to justice. Moreover, one and the 
same thing may exhibit a quality in a greater degree 
than it did before: if a thing is white, it may become 
whiter. 


Though this is generally the case, there are 
exceptions. For if we should say that justice 
admitted of variation of degree, difficulties might 
ensue, and this is true with regard to all those 
qualities which are dispositions. There are some, 
indeed, who dispute the possibility of variation 
here. They maintain that justice and health cannot 
very well admit of variation of degree themselves, 
but that people vary in the degree in which they 
possess these qualities, and that this is the case with 
grammatical learning and all those qualities which 
are classed as dispositions. However that may be, it 
is an incontrovertible fact that the things which in 
virtue of these qualities are said to be what they are 
vary in the degree in which they possess them; for 
one man is said to be better versed in grammar, or 
more healthy or just, than another, and so on. 


The qualities expressed by the terms ‘triangular’ 
and ‘quadrangular’ do not appear to admit of 
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variation of degree, nor indeed do any that have to 
do with figure. For those things to which the 
definition of the triangle or circle is applicable are 
all equally triangular or circular. Those, on the other 
hand, to which the same definition is not applicable, 
cannot be said to differ from one another in degree; 
the square is no more a circle than the rectangle, for 
to neither is the definition of the circle appropriate. 
In short, if the definition of the term proposed is not 
applicable to both objects, they cannot be 
compared. Thus it is not all qualities which admit of 
variation of degree. 


Whereas none of the characteristics I have 
mentioned are peculiar to quality, the fact that 
likeness and unlikeness can be predicated with 
reference to quality only, gives to that category its 
distinctive feature. One thing is like another only 
with reference to that in virtue of which it is such 
and such; thus this forms the peculiar mark of 
quality. 


Relative, Action, Affection 


We must not be disturbed because it may be 
argued that, though proposing to discuss the 
category of quality, we have included in it many 
relative terms. We did say that habits and 
dispositions were relative. In practically all such 
cases the genus is relative, the individual not. Thus 
knowledge, as a genus, is explained by reference to 
something else, for we mean a knowledge of 
something. But particular branches of knowledge 
are not thus explained. The knowledge of grammar 
is not relative to anything external, nor is the 
knowledge of music, but these, if relative at all, are 
relative only in virtue of their genera; thus grammar 
is said be the knowledge of something, not the 
grammar of something; similarly music is the 
knowledge of something, not the music of 
something. 


Thus individual branches of knowledge are not 
relative. And it is because we possess these 
individual branches of knowledge that we are said 
to be such and such. It is these that we actually 
possess: we are called experts because we possess 
knowledge in some particular branch. Those 
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particular branches, therefore, of knowledge, in 
virtue of which we are sometimes said to be such 
and such, are themselves qualities, and are not 
relative. Further, if anything should happen to fall 
within both the category of quality and that of 
relation, there would be nothing extraordinary in 
classing it under both these heads. 


Action and affection both admit of contraries and 
also of variation of degree. Heating is the contrary 
of cooling, being heated of being cooled, being glad 
of being vexed. Thus they admit of contraries. They 
also admit of variation of degree: for it is possible to 
heat in a greater or less degree; also to be heated in 
a greater or less degree. Thus action and affection 
also admit of variation of degree. So much, then, is 
stated with regard to these categories. 


Time, Place, State 


We spoke, moreover, of the category of position 
when we were dealing with that of relation, and 
stated that such terms derived their names from 
those of the corresponding attitudes. 


As for the rest, time, place, state, since they are 
easily intelligible, I say no more about them than 
was said at the beginning, that in the category of 
state are included such states as ‘shod’, ‘armed’, in 
that of place ‘in the Lyceum’ and so on, as was 
explained before. 


The proposed categories have, then, been 
adequately dealt with. 


Opposition 


We must next explain the various senses in 
which the term ‘opposite’ is used. Things are said to 
be opposed in four senses: (1) as correlatives to one 
another, (ii) as contraries to one another, (11) as 
privatives to positives, (iv) as affirmatives to 
negatives. 


Let me sketch my meaning in outline. An 
instance of the use of the word ‘opposite’ with 
reference to correlatives is afforded by the 
expressions ‘double’ and ‘half’; with reference to 
contraries by ‘bad’ and ‘good’. Opposites in the 
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sense of ‘privatives’ and ‘positives’ are’ blindness’ 
and ‘sight’; in the sense of affirmatives and 
negatives, the propositions ‘he sits’, ‘he does not 
sit’. 


Correlatives 


(1) Pairs of opposites which fall under the 
category of relation are explained by a reference of 
the one to the other, the reference being indicated 
by the preposition *of or by some other preposition. 
Thus, double is a relative term, for that which is 
double is explained as the double of something. 
Knowledge, again, is the opposite of the thing 
known, in the same sense; and the thing known also 
is explained by its relation to its opposite, 
knowledge. For the thing known is explained as that 
which is known by something, that is, by 
knowledge. Such things, then, as are opposite the 
one to the other in the sense of being correlatives 
are explained by a reference of the one to the other. 


Contraries 


(ii) Pairs of opposites which are contraries are 
not in any way interdependent, but are contrary the 
one to the other. The good is not spoken of as the 
good of the bad, but as the contrary of the bad, nor 
is white spoken of as the white of the black, but as 
the contrary of the black. These two types of 
opposition are therefore distinct. Those contraries 
which are such that the subjects in which they are 
naturally present, or of which they are predicated, 
must necessarily contain either the one or the other 
of them, have no intermediate, but those in the case 
of which no such necessity obtains, always have an 
intermediate. Thus disease and health are naturally 
present in the body of an animal, and it is necessary 
that either the one or the other should be present in 
the body of an animal. Odd and even, again, are 
predicated of number, and it is necessary that the 
one or the other should be present in numbers. Now 
there is no intermediate between the terms of either 
of these two pairs. On the other hand, in those 
contraries with regard to which no such necessity 
obtains, we find an intermediate. Blackness and 
whiteness are naturally present in the body, but it is 
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not necessary that either the one or the other should 
be present in the body, inasmuch as it is not true to 
say that everybody must be white or black. Badness 
and goodness, again, are predicated of man, and of 
many other things, but it is not necessary that either 
the one quality or the other should be present in that 
of which they are predicated: it is not true to say 
that everything that may be good or bad must be 
either good or bad. These pairs of contraries have 
intermediates: the intermediates between white and 
black are gray, sallow, and all the other colors that 
come between; the intermediate between good and 
bad is that which is neither the one nor the other. 


Some intermediate qualities have names, such as 
gray and sallow and all the other colors that come 
between white and black; in other cases, however, it 
is not easy to name the intermediate, but we must 
define it as that which is not either extreme, as in 
the case of that which is neither good nor bad, 
neither just nor unjust. 


Privatives To Positives 


(11) ‘privatives’ and ‘positives’ have reference to 
the same subject. Thus, sight and blindness have 
reference to the eye. It is a universal rule that each 
of a pair of opposites of this type has reference to 
that to which the particular ‘positive’ is natural. We 
say that that is capable of some particular faculty or 
possession has suffered privation when the faculty 
ог possession in question is in no way present in 
that in which, and at the time at which, it should 
naturally be present. We do not call that toothless 
which has not teeth, or that blind which has not 
sight, but rather that which has not teeth or sight at 
the time when by nature it should. For there are 
some creatures which from birth are without sight, 
or without teeth, but these are not called toothless or 
blind. 


То be without some faculty or to possess it is 
not the same as the corresponding ‘privative’ or 
‘positive’. ‘Sight’ is a ‘positive’, ‘blindness’ а 
‘privative’, but ‘to possess sight’ is not equivalent 
to ‘sight’, ‘to be blind’ is not equivalent to 
‘blindness’. Blindness is a ‘privative’, to be blind is 
to be in a state of privation, but is not a ‘privative’. 
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Moreover, if ‘blindness’ were equivalent to ‘being 
blind', both would be predicated of the same 
subject; but though a man is said to be blind, he is 
by no means said to be blindness. 


To be in a state of ‘possession’ is, it appears, the 
opposite of being in a state of 'privation', just as 
‘positives’ and ‘privatives’ themselves are opposite. 
There is the same type of antithesis in both cases; 
for just as blindness is opposed to sight, so is being 
blind opposed to having sight. 


That which is affirmed or denied is not itself 
affirmation or denial. By ‘affirmation’ we mean an 
affirmative proposition, by ‘denial’ а negative. 
Now, those facts which form the matter of the 
affirmation or denial are not propositions; yet these 
two are said to be opposed in the same sense as the 
affirmation and denial, for in this case also the type 
of antithesis is the same. For as the affirmation is 
opposed to the denial, as in the two propositions “he 
sits’, ‘he does not sit’, so also the fact which 
constitutes the matter of the proposition in one case 
is opposed to that in the other, his sitting, that is to 
say, to his not sitting. 


It is evident that ‘positives’ and ‘privatives’ аге 
not opposed each to each in the same sense as 
relatives. The one is not explained by reference to 
the other; sight is not sight of blindness, nor is any 
other preposition used to indicate the relation. 
Similarly blindness is not said to be blindness of 
sight, but rather, privation of sight. Relatives, 
moreover, reciprocate; if blindness, therefore, were 
a relative, there would be a reciprocity of relation 
between it and that with which it was correlative. 
But this is not the case. Sight is not called the sight 
of blindness. 


That those terms which fall under the heads of 
‘positives’ and ‘privatives’ are not opposed each to 
each as contraries, either, is plain from the 
following facts: Of a pair of contraries such that 
they have no intermediate, one or the other must 
needs be present in the subject in which they 
naturally subsist, or of which they are predicated; 
for it is those, as we proved, in the case of which 
this necessity obtains, that have no intermediate. 
Moreover, we cited health and disease, odd and 
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even, as instances. But those contraries which have 
an intermediate are not subject to any such 
necessity. It is not necessary that every substance, 
receptive of such qualities, should be either black or 
white, cold or hot, for something intermediate 
between these contraries may very well be present 
in the subject. We proved, moreover, that those 
contraries have an intermediate in the case of which 
the said necessity does not obtain. Yet when one of 
the two contraries is a constitutive property of the 
subject, as it is a constitutive property of fire to be 
hot, of snow to be white, it is necessary 
determinately that one of the two contraries, not one 
or the other, should be present in the subject; for 
fire cannot be cold, or snow black. Thus, it is not 
the case here that one of the two must needs be 
present in every subject receptive of these qualities, 
but only in that subject of which the one forms a 
constitutive property. Moreover, in such cases it is 
one member of the pair determinately, and not 
either the one or the other, which must be present. 


In the case of ‘positives’ and ‘privatives’, on the 
other hand, neither of the aforesaid statements holds 
good. For it is not necessary that a subject receptive 
of the qualities should always have either the one or 
the other; that which has not yet advanced to the 
state when sight is natural is not said either to be 
blind or to see. Thus ‘positives’ and ‘privatives’ do 
not belong to that class of contraries which consists 
of those which have no intermediate. On the other 
hand, they do not belong either to that class which 
consists of contraries which have an intermediate. 
For under certain conditions it is necessary that 
either the one or the other should form part of the 
constitution of every appropriate subject. For when 
a thing has reached the stage when it is by nature 
capable of sight, it will be said either to see or to be 
blind, and that in an indeterminate sense, signifying 
that the capacity may be either present or absent; for 
it is not necessary either that it should see or that it 
should be blind, but that it should be either in the 
one state or in the other. Yet in the case of those 
contraries which have an intermediate we found that 
it was never necessary that either the one or the 
other should be present in every appropriate subject, 
but only that in certain subjects one of the pair 
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should be present, and that in a determinate sense. It 
is, therefore, plain that ‘positives’ and ‘privatives’ 
are not opposed each to each in either of the senses 
in which contraries are opposed. 


Again, in the case of contraries, it is possible 
that there should be changes from either into the 
other, while the subject retains its identity, unless 
indeed one of the contraries is a constitutive 
property of that subject, as heat is of fire. For it is 
possible that that which is healthy should become 
diseased, that which is white, black, that which 1s 
cold, hot, that which is good, bad, that which is bad, 
good. The bad man, if he is being brought into a 
better way of life and thought, may make some 
advance, however slight, and if he should once 
improve, even ever so little, it is plain that he might 
change completely, or at any rate make very great 
progress; for a man becomes more and more easily 
moved to virtue, however small the improvement 
was at first. It is, therefore, natural to suppose that 
he will make yet greater progress than he has made 
in the past; and as this process goes on, it will 
change him completely and establish him in the 
contrary state, provided he is not hindered by lack 
of time. In the case of ‘positives’ and ‘privatives’, 
however, change in both directions is impossible. 
There may be a change from possession to 
privation, but not from privation to possession. The 
man who has become blind does not regain his 
sight; the man who has become bald does not regain 
his hair; the man who has lost his teeth does not 
grow his grow a new set. 


Affirmatives To Negatives 


(iv) Statements opposed as affirmation and 
negation belong manifestly to a class which is 
distinct, for in this case, and in this case only, it is 
necessary for the one opposite to be true and the 
other false. 


Neither in the case of contraries, nor in the case 
of correlatives, nor in the case of 'positives' and 
‘privatives’, is it necessary for one to be true and 
the other false. Health and disease are contraries: 
neither of them is true or false. ‘Double’ and ‘half’ 
are opposed to each other as correlatives: neither of 
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them is true or false. The case is the same, of 
course, with regard to ‘positives’ and ‘privatives’ 
such as ‘sight’ and ‘blindness’. In short, where there 
is no sort of combination of words, truth and falsity 
have no place, and all the opposites we have 
mentioned so far consist of simple words. 


At the same time, when the words which enter 
into opposed statements are contraries, these, more 
than any other set of opposites, would seem to claim 
this characteristic. ‘Socrates is ill’ is the contrary of 
‘Socrates is well’, but not even of such composite 
expressions is it true to say that one of the pair must 
always be true and the other false. For if Socrates 
exists, one will be true and the other false, but if he 
does not exist, both will be false; for neither 
‘Socrates is ill’ nor ‘Socrates is well’ is true, if 
Socrates does not exist at all. 


In the case of ‘positives’ and ‘privatives’, if the 
subject does not exist at all, neither proposition is 
true, but even if the subject exists, it is not always 
the fact that one is true and the other false. For 
‘Socrates has sight’ is the opposite of ‘Socrates is 
blind’ in the sense of the word ‘opposite’ which 
applies to possession and privation. Now if Socrates 
exists, it is not necessary that one should be true and 
the other false, for when he is not yet able to acquire 
the power of vision, both are false, as also if 
Socrates is altogether non-existent. 


But in the case of affirmation and negation, 
whether the subject exists or not, one is always false 
and the other true. For manifestly, if Socrates exists, 
one of the two propositions ‘Socrates is ill’, 
‘Socrates is not ill’, is true, and the other false. This 
is likewise the case if he does not exist; for if he 
does not exist, to say that he is ill is false, to say that 
he is not ill is true. Thus it is in the case of those 
opposites only, which are opposite in the sense in 
which the term is used with reference to affirmation 
and negation, that the rule holds good, that one of 
the pair must be true and the other false. 


That the contrary of a good is an evil is shown 
by induction: the contrary of health is disease, of 
courage, cowardice, and so on. But the contrary of 
an evil is sometimes a good, sometimes an evil. For 
defect, which is an evil, has excess for its contrary, 
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this also being an evil, and the mean. which is a 
good, is equally the contrary of the one and of the 
other. It is only in a few cases, however, that we see 
instances of this: in most, the contrary of an evil is a 
good. 


In the case of contraries, it is not always 
necessary that if one exists the other should also 
exist: for if all become healthy there will be health 
and no disease, and again, if everything turns white, 
there will be white, but no black. Again, since the 
fact that Socrates is ill is the contrary of the fact that 
Socrates is well, and two contrary conditions cannot 
both obtain in one and the same individual at the 
same time, both these contraries could not exist at 
once: for if that Socrates was well was a fact, then 
that Socrates was ill could not possibly be one. 


It is plain that contrary attributes must needs be 
present in subjects which belong to the same species 
or genus. Disease and health require as their subject 
the body of an animal; white and black require a 
body, without further qualification; justice and 
injustice require as their subject the human soul. 


Moreover, it is necessary that pairs of contraries 
should in all cases either belong to the same genus 
or belong to contrary genera or be themselves 
genera. White and black belong to the same genus, 
color; justice and injustice, to contrary genera, 
virtue and vice; while good and evil do not belong 
to genera, but are themselves actual genera, with 
terms under them. 


Prior 


There are four senses in which one thing can be 
said to be ‘prior’ to another. Primarily and most 
properly the term has reference to time: in this sense 
the word is used to indicate that one thing is older 
or more ancient than another, for the expressions 
‘older’ and ‘more ancient’ imply greater length of 
time. 


Secondly, one thing is said to be ‘prior’ to 
another when the sequence of their being cannot be 
reversed. In this sense ‘one’ is ‘prior’ to ‘two’. For 
if ‘two’ exists, it follows directly that “опе” must 
exist, but if 'one' exists, it does not follow 
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necessarily that 'two' exists: thus the sequence 
subsisting cannot be reversed. It is agreed, then, that 
when the sequence of two things cannot be 
reversed, then that one on which the other depends 
is called *prior' to that other. 


In the third place, the term ‘prior’ is used with 
reference to any order, as in the case of science and 
of oratory. For in sciences which use demonstration 
there is that which is prior and that which is 
posterior in order; in geometry, the elements are 
prior to the propositions; in reading and writing, the 
letters of the alphabet are prior to the syllables. 
Similarly, in the case of speeches, the exordium is 
prior in order to the narrative. 


Besides these senses of the word, there is a 
fourth. That which is better and more honorable is 
said to have a natural priority. In common parlance 
men speak of those whom they honor and love as 
‘coming first’ with them. This sense of the word is 
perhaps the most far-fetched. 


Such, then, are the different senses in which the 
term 'prior' is used. 


Yet it would seem that besides those mentioned 
there is yet another. For in those things, the being of 
each of which implies that of the other, that which 
is in any way the cause may reasonably be said to 
be by nature ‘prior’ to the effect. It is plain that 
there are instances of this. The fact of the being of a 
man carries with it the truth of the proposition that 
he is, and the implication is reciprocal: for if a man 
is, the proposition wherein we allege that he is true, 
and conversely, if the proposition wherein we allege 
that he is true, then he is. The true proposition, 
however, is in no way the cause of the being of the 
man, but the fact of the man's being does seem 
somehow to be the cause of the truth of the 
proposition, for the truth or falsity of the 
proposition depends on the fact of the man's being 
or not being. 


Thus the word 'prior' may be used in five senses. 


Simultaneity 


The term 'simultaneous' is primarily and most 
appropriately applied to those things the genesis of 
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the one of which is simultaneous with that of the 
other; for in such cases neither is prior or posterior 
to the other. Such things are said to be simultaneous 
in point of time. Those things, again, are 
‘simultaneous’ in point of nature, the being of each 
of which involves that of the other, while at the 
same time neither is the cause of the other's being. 
This is the case with regard to the double and the 
half, for these are reciprocally dependent, since, if 
there is a double, there is also a half, and if there is 
a half, there is also a double, while at the same time 
neither is the cause of the being of the other. 


Again, those species which are distinguished 
one from another and opposed one to another within 
the same genus are said to be ‘simultaneous’ in 
nature. I mean those species which are distinguished 
each from each by one and the same method of 
division. Thus the ‘winged’ species is simultaneous 
with the ‘terrestrial’ and the ‘water’ species. These 
are distinguished within the same genus, and are 
opposed each to each, for the genus ‘animal’ has the 
‘winged’, the ‘terrestrial’, and the ‘water’ species, 
and no one of these is prior or posterior to another; 
on the contrary, all such things appear to be 
‘simultaneous’ in nature. Each of these also, the 
terrestrial, the winged, and the water species, can be 
divided again into subspecies. Those species, then, 
also will be ‘simultaneous’ point of nature, which, 
belonging to the same genus, are distinguished each 
from each by one and the same method of 
differentiation. 


But genera are prior to species, for the sequence 
of their being cannot be reversed. If there is the 
species ‘water-animal’, there will be the genus 
‘animal’, but granted the being of the genus 
‘animal’, it does not follow necessarily that there 
will be the species ‘water-animal’. 


Those things, therefore, are said to be 
‘simultaneous’ in nature, the being of each of which 
involves that of the other, while at the same time 
neither is in any way the cause of the other's being; 
those species, also, which are distinguished each 
from each and opposed within the same genus. 
Those things, moreover, are 'simultaneous' in the 
unqualified sense of the word which come into 
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being at the same time. 


Motion 


There are six sorts of movement: generation, 
destruction, increase, diminution, alteration, and 
change of place. 


It is evident in all but one case that all these sorts 
of movement are distinct each from each. 
Generation is distinct from destruction, increase and 
change of place from diminution, and so on. But in 
the case of alteration it may be argued that the 
process necessarily implies one or other of the other 
five sorts of motion. This is not true, for we may 
say that all affections, or nearly all, produce in us an 
alteration which is distinct from all other sorts of 
motion, for that which is affected need not suffer 
either increase or diminution or any of the other 
sorts of motion. Thus alteration is a distinct sort of 
motion; for, if it were not, the thing altered would 
not only be altered, but would forthwith necessarily 
suffer increase or diminution or some one of the 
other sorts of motion in addition; which as a matter 
of fact is not the case. Similarly that which was 
undergoing the process of increase or was subject to 
some other sort of motion would, if alteration were 
not a distinct form of motion, necessarily be subject 
to alteration also. But there are some things which 
undergo increase but yet not alteration. The square, 
for instance, if a gnomon is applied to it, undergoes 
increase but not alteration, and so it is with all other 
figures of this sort. Alteration and increase, 
therefore, are distinct. 


Speaking generally, rest is the contrary of 
motion. But the different forms of motion have their 
own contraries in other forms; thus destruction is 
the contrary of generation, diminution of increase, 
rest in a place of change of place. As for this last, 
change in the reverse direction would seem to be 
most truly its contrary; thus motion upwards is the 
contrary of motion downwards and vice versa. 


In the case of that sort of motion which yet 
remains, of those that have been enumerated, it is 
not easy to state what is its contrary. It appears to 
have no contrary, unless one should define the 
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contrary here also either as ‘rest in its quality’ or as 
‘change in the direction of the contrary quality’, just 
as we defined the contrary of change of place either 
as rest in a place or as change in the reverse 
direction. For a thing is altered when change of 
quality takes place; therefore either rest in its 
quality or change in the direction of the contrary 
may be called the contrary of this qualitative form 
of motion. In this way becoming white is the 
contrary of becoming black; there is alteration in the 
contrary direction, since a change of a qualitative 
nature takes place. 


Possessives 


The term ‘to have’ is used in various senses. In 
the first place it is used with reference to habit or 
disposition or any other quality, for we are said to 
‘have’ a piece of knowledge or a virtue. Then, 
again, it has reference to quantity, as, for instance, 
in the case of a man's height; for he is said to ‘have’ 
a height of three or four cubits. It is used, moreover, 
with regard to apparel, a man being said to ‘have’ a 
coat or tunic; or in respect of something which we 
have on a part of ourselves, as a ring on the hand: or 
in respect of something which is a part of us, as 
hand or foot. The term refers also to content, as in 
the case of a vessel and wheat, or of a jar and wine; 
a jar is said to “һауе” wine, and а corn-measure 
wheat. The expression in such cases has reference 
to content. Or it refers to that which has been 
acquired; we are said to ‘have’ a house or a field. A 
man is also said to ‘have’ a wife, and a wife a 
husband, and this appears to be the most remote 
meaning of the term, for by the use of it we mean 
simply that the husband lives with the wife. 


Other senses of the word might perhaps be 
found, but the most ordinary ones have all been 
enumerated. 


-THE END- 





Conclusion of Categories 


What principle does Aristotle use to construct 
the Categories? I would be hard pressed to find one. 
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Не does not use form and тайег, for іп many 
categories we find forms and matter side by side. 


I would think that there would be some 
advantage to making a primary division of the 
bodies senses between those that abstract matter 
and those that abstract form. Then locate a primitive 
vocabulary specific to each sense. etc. 


Be this as it may, one will find a striking 
similarity in Plato's construction of Parmenides, 
which uses these categories to see if anything can 
be predicated of the basic elements—matter and 
form. 
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Leaving the Cave; Human Enlightenment 


Once we learn that every thing has a class and things are divided by definition, how far can 
we divide or does division end at some place beyond which no further predication can take 
place? 

Let me give you, then, a dream in return for а dream:—I thought that I too had a dream, and I heard in 
my dream that the primeval letters or elements out of which you and I and all other things are 
compounded, have no reason or explanation; you can only name them, but no predicate can be either 
affirmed or denied of them, for in the one case existence, in the other non-existence is already implied, 
neither of which must be added, if you mean to speak of this or that thing by itself alone. - 


- But none of these primeval elements can be defined; they can only be named, for they have nothing 
but a name, and the things which are compounded of them, as they are complex, are expressed by a 
combination of names, for the combination of names is the essence of a definition. Theaetetus by Plato 


Nothing can be predicated of either matter or form-this is what Plato will demonstrate in the 
dialog called Parmenides. Parmenides amounts to Plato's proof of the fundamentality of a 
definition. Neither form nor matter can be defined, as they are not things. Predication starts and 
stops at perception-direct experience. 


If something can be defined, it can take a predicate. If something cannot be defined, it cannot 
take a predicate. If we remember some of Aristotle, we will find form, matter and their 
combination-the sequence was learned from Plato. Here Plato will go through the Categories 
using assertion and denial, singly and compounded of form and matter and their combination 
making the demonstration divided into six sections. Plato will be quite methodical, choosing his 
words and phrases carefully. 


1) Assertion of form (one will mean form). 

2) Assertion of matter (one will mean matter). 

3) Assertion of both form and matter. 

4) Denial of form. 

5) Denial of matter. 

6) Denial of form and matter (a very short section). 


Words that denote form or matter may be described, but not defined-the meaning of these 
names must be learned by experience. Plato, in this demonstration, proves that reasoning begins 
at direct experience-perception. His dialogs demonstrating that if one removes all the crafts as 
the sole source of wisdom would leave one without any source of wisdom were more than a hint. 
A society whose individuals have forgotten crafts degenerate into meaningless unreasonable 
mass of human flesh. 
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Plato on Definition; 
Parmenides 
by Plato 370 BC translated by Benjamin Jowett 


This section of this book is set up so that the 
reader can write many notes in the margins. 





Persons ОҒ Тһе Dialogue: Cephalus; 
Adeimantus; Glaucon; Antiphon; Pythodorus; 
Socrates; Zeno; Parmenides; Aristoteles. 


Cephalus rehearses a dialogue which is supposed 
to have been narrated in his presence by Antiphon, 
the half-brother of Adeimantus and Glaucon, to 
certain Clazomenians. 


We had come from our home at Clazomenae to 
Athens, and met Adeimantus and Glaucon in the 
Agora. Welcome, Cephalus, said Adeimantus, 
taking me by the hand; is there anything which we 
can do for you in Athens? 


Yes; that is why I am here; I wish to ask a favor 
of you. 


What may that be? he said. 


I want you to tell me the name of your half 
brother, which I have forgotten; he was a mere child 
when I last came hither from Clazomenae, but that 
was a long time ago; his father’s name, if I 
remember rightly, was Pyrilampes? 


Yes, he said, and the name of our brother, 
Antiphon; but why do you ask? 


Let me introduce some countrymen of mine, I 
said; they are lovers of philosophy, and have heard 
that Antiphon was intimate with a certain 
Pythodorus, a friend of Zeno, and remembers a 
conversation which took place between Socrates, 
Zeno, and Parmenides many years ago, Pythodorus 
having often recited it to him. 


Quite true. 
And could we hear it? I asked. 


Nothing easier, he replied; when he was a youth 
he made a careful study of the piece; at present his 
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thoughts run in another direction; like his 
grandfather Antiphon he is devoted to horses. But, 
if that is what you want, let us go and look for him; 
he dwells at Melita, which is quite near, and he has 
only just left us to go home. 


Accordingly we went to look for him; he was at 
home, and in the act of giving a bridle to a smith to 
be fitted. When he had done with the smith, his 
brothers told him the purpose of our visit; and he 
saluted me as an acquaintance whom һе 
remembered from my former visit, and we asked 
him to repeat the dialogue. At first he was not very 
willing, and complained of the trouble, but at length 
he consented. He told us that Pythodorus had 
described to him the appearance of Parmenides and 
Zeno; they came to Athens, as he said, at the great 
Panathenaea; the former was, at the time of his visit, 
about 65 years old, very white with age, but well 
favored. Zeno was nearly 40 years of age, tall and 
fair to look upon; in the days of his youth he was 
reported to have been beloved by Parmenides. He 
said that they lodged with Pythodorus in the 
Ceramicus, outside the wall, whither Socrates, then 
a very young man, came to see them, and many 
others with him; they wanted to hear the writings of 
Zeno, which had been brought to Athens for the 
first time on the occasion of their visit. These Zeno 
himself read to them in the absence of Parmenides, 
and had very nearly finished when Pythodorus 
entered, and with him Parmenides and Aristoteles 
who was afterwards one of the Thirty, and heard the 
little that remained of the dialogue. Pythodorus had 
heard Zeno repeat them before. 


When the recitation was completed, Socrates 
requested that the first thesis of the first argument 
might be read over again, and this having been 
done, he said: What is your meaning, Zeno? Do you 
maintain that if being is many, it must be both like 
and unlike, and that this is impossible, for neither 
can the like be unlike, nor the unlike like-is that 
your position? 


Just so, said Zeno. 


And if the unlike cannot be like, or the like 
unlike, then according to you, being could not be 
many; for this would involve an impossibility. In all 
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that you say have you any other purpose except to 
disprove the being of the many? and is not each 
division of your treatise intended to furnish a 
separate proof of this, there being in all as many 
proofs of the not-being of the many as you have 
composed arguments? Is that your meaning, or have 
I misunderstood you? 


No, said Zeno; you have correctly understood 
my general purpose. 


І see, Parmenides, said Socrates, that Zeno 
would like to be not only one with you in friendship 
but your second self in his writings too; he puts 
what you say in another way, and would fain make 
believe that he is telling us something which is new. 
For you, in your poems, say The АП is one, and of 
this you adduce excellent proofs; and he on the 
other hand says there is not many; and on behalf of 
this he offers overwhelming evidence. You affirm 
unity, he denies plurality. And so you deceive the 
world into believing that you are saying different 
things when really you are saying much the same. 
This is a strain of art beyond the reach of most of 
us. 


Yes, Socrates, said Zeno. But although you are 
as keen as a Spartan hound in pursuing the track, 
you do not fully apprehend the true motive of the 
composition, which is not really such an artificial 
work as you imagine; for what you speak of was an 
accident; there was no pretence of a great purpose; 
nor any serious intention of deceiving the world. 
The truth is, that these writings of mine were meant 
to protect the arguments of Parmenides against 
those who make fun of him and seek to show the 
many ridiculous and contradictory results which 
they suppose to follow from the affirmation of the 
one. My answer is addressed to the partisans of the 
many, whose attack I return with interest by 
retorting upon them that their hypothesis of the 
being of many, if carried out, appears to be still 
more ridiculous than the hypothesis of the being of 
one. Zeal for my master led me to write the book in 
the days of my youth, but some one stole the copy; 
and therefore I had no choice whether it should be 
published or not; the motive, however, of writing, 
was not the ambition of an elder man, but the 
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pugnacity of a young one. This you do not seem to 
see, Socrates; though in other respects, as I was 
saying, your notion is a very just one. 


I understand, said Socrates, and quite accept your 
account. But tell me, Zeno, do you not further think 
that there is an idea of likeness in itself, and another 
idea of unlikeness, which is the opposite of likeness, 
and that in these two, you and I and all other things 
to which we apply the term many, participate— 
things which participate in likeness become in that 
degree and manner like; and so far as they 
participate in unlikeness become in that degree 
unlike, or both like and unlike in the degree in 
which they participate in both? And may not all 
things partake of both opposites, and be both like 
and unlike, by reason of this participation?- Where 
is the wonder? Now if a person could prove the 
absolute like to become unlike, or the absolute 
unlike to become like, that, in my opinion, would 
indeed be a wonder; but there is nothing 
extraordinary, Zeno, in showing that the things 
which only partake of likeness and unlikeness 
experience both. Nor, again, if a person were to 
show that all is one by partaking of one, and at the 
same time many by partaking of many, would that 
be very astonishing. But if he were to show me that 
the absolute one was many, or the absolute many 
one, I should be truly amazed. And so of all the rest: 
I should be surprised to hear that the natures or 
ideas themselves had these opposite qualities; but 
not if a person wanted to prove of me that I was 
many and also one. When he wanted to show that I 
was many he would say that I have a right and a left 
side, and a front and a back, and an upper and a 
lower half, for I cannot deny that I partake of 
multitude; when, on the other hand, he wants to 
prove that I am one, he will say, that we who are 
here assembled are seven, and that I am one and 
partake of the one. In both instances he proves his 
case. So again, if a person shows that such things as 
wood, stones, and the like, being many are also one, 
we admit that he shows the coexistence of the one 
and many, but he does not show that the many are 
one or the one many; he is uttering not a paradox 
but a truism. If however, as I just now suggested, 
some one were to abstract simple notions of like, 
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unlike, one, many, rest, motion, and similar ideas, 
and then to show that these admit of admixture and 
separation in themselves, I should be very much 
astonished. This part of the argument appears to be 
treated by you, Zeno, in a very spirited manner; but, 
as I was saying, I should be far more amazed if any 
one found in the ideas themselves which are 
apprehended by reason, the same puzzle and 
entanglement which you have shown to exist in 
visible objects. 


While Socrates was speaking, Pythodorus 
thought that Parmenides and Zeno were not 
altogether pleased at the successive steps of the 
argument; but still they gave the closest attention 
and often looked at one another, and smiled as if in 
admiration of him. When he had finished, 
Parmenides expressed their feelings in the following 
words:— 


Socrates, he said, I admire the bent of your mind 
towards philosophy; tell me now, was this your own 
distinction between ideas in themselves and the 
things which partake of them? and do you think that 
there is an idea of likeness apart from the likeness 
which we possess, and of the one and many, and of 
the other things which Zeno mentioned? 


Ithink that there are such ideas, said Socrates. 


Parmenides proceeded: And would you also 
make absolute ideas of the just and the beautiful and 
the good, and of all that class? 


Yes, he said, I should. 


And would you make an idea of man apart from 
us and from all other human creatures, or of fire and 
water? 


I am often undecided, Parmenides, as to whether 
I ought to include them or not. 


And would you feel equally undecided, Socrates, 
about things of which the mention may provoke a 
smile?-I mean such things as hair, mud, dirt, or 
anything else which is vile and paltry; would you 
suppose that each of these has an idea distinct from 
the actual objects with which we come into contact, 
or not? 


Certainly not, said Socrates; visible things like 
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these аге such as they appear to us, and I am afraid 
that there would be an absurdity in assuming any 
idea of them, although I sometimes get disturbed, 
and begin to think that there is nothing without an 
idea; but then again, when I have taken up this 
position, I run away, because I am afraid that I may 
fall into a bottomless pit of nonsense, and perish; 
and so I return to the ideas of which I was just now 
speaking, and occupy myself with them. 


Yes, Socrates, said Parmenides; that is because 
you are still young; the time will come, if I am not 
mistaken, when philosophy will have a firmer grasp 
of you, and then you will not despise even the 
meanest things; at your age, you are too much 
disposed to regard opinions of men. But I should 
like to know whether you mean that there are 
certain ideas of which all other things partake, and 
from which they derive their names; that similars, 
for example, become similar, because they partake 
of similarity; and great things become great, 
because they partake of greatness; and that just and 
beautiful things become just and beautiful, because 
they partake of justice and beauty. 


Yes, certainly, said Socrates that is my meaning. 


Then each individual partakes either of the whole 
of the idea or else of a part of the idea? Can there be 
any other mode of participation? 


There cannot be, he said. 


Then do you think that the whole idea is one, and 
yet, being one, is in each one of the many? 


Why not, Parmenides? said Socrates. 


Because one and the same thing will exist as a 
whole at the same time in many separate 
individuals, and will therefore be in a state of 
separation from itself. 


Nay, but the idea may be like the day which is 
one and the same in many places at once, and yet 
continuous with itself; in this way each idea may be 
one; and the same in all at the same time. 


I like your way, Socrates, of making one in many 
places at once. You mean to say, that if I were to 
spread out a sail and cover a number of men, there 
would be one whole including many-is not that 
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your meaning? 
I think so. 


And would you say that the whole sail includes 
each man, or a part of it only, and different parts 
different men? 


The latter. 


Then, Socrates, the ideas themselves will be 
divisible, and things which participate in them will 
have a part of them only and not the whole idea 
existing in each of them? 


That seems to follow. 


Then would you like to say, Socrates, that the 
one idea is really divisible and yet remains one? 


Certainly not, he said. 


Suppose that you divide absolute greatness, and 
that of the many great things, each one is great in 
virtue of a portion of greatness less than absolute 
greatness-is that conceivable? 


No. 


Or will each equal thing, if possessing some 
small portion of equality less than absolute equality, 
be equal to some other thing by virtue of that 
portion only? 


Impossible. 


Or suppose one of us to have a portion of 
smallness; this is but a part of the small, and 
therefore the absolutely small is greater; if the 
absolutely small be greater, that to which the part of 
the small is added will be smaller and not greater 
than before. 


How absurd! 


Then in what way, Socrates, will all things 
participate in the ideas, if they are unable to 
participate in them either as parts or wholes? 


Indeed, he said, you have asked a question which 
is not easily answered. 


Well, said Parmenides, and what do you say of 
another question? 


What question? 
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I imagine that the way іп which you аге led to 
assume one idea of each kind is as follows:-You 
see a number of great objects, and when you look at 
them there seems to you to be one and the same 
idea (or nature) in them all; hence you conceive of 
greatness as one. 


Very true, said Socrates. 


And if you go on and allow your mind in like 
manner to embrace in one view the idea of 
greatness and of great things which are not the idea, 
and to compare them, will not another greatness 
arise, which will appear to be the source of all 
these? 


It would seem so. 


Then another idea of greatness now comes into 
view over and above absolute greatness, and the 
individuals which partake of it; and then another, 
over and above all these, by virtue of which they 
will all be great, and so each idea instead of being 
one will be infinitely multiplied. 


But may not the ideas, asked Socrates, be 
thoughts only, and have no proper existence except 
in our minds, Parmenides? For in that case each 
idea may still be one, and not experience this 
infinite multiplication. 


And can there be individual thoughts which are 
thoughts of nothing? 


Impossible, he said. 

The thought must be of something? 
Yes. 

Of something which is or which is not? 
Of something which is. 


Must it not be of a single something, which the 
thought recognizes as attaching to all, being a single 
form or nature? 


Yes. 


And will not the something, which is 
apprehended as one and the same in all, be an idea? 


From that, again, there is no escape. 


Then, said Parmenides, if you say that 
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everything else participates in the ideas, must you 
not say either that everything is made up of 
thoughts, and that all things think; or that they are 
thoughts but have no thought? 


Тһе latter view, Parmenides, is no more rational 
than the previous one. In my opinion, the ideas are, 
as it were, patterns fixed in nature, and other things 
are like them, and resemblances of them—what 15 
meant by the participation of other things in the 
ideas, is really assimilation to them. 


But if, said he, the individual is like the idea, 
must not the idea also be like the individual, in so 
far as the individual is a resemblance of the idea? 
That which is like, cannot be conceived of as other 
than the like of like. 


Impossible. 


And when two things are alike, must they not 
partake of the same idea? 


They must. 


And will not that of which the two partake, and 
which makes them alike, be the idea itself? 


Certainly. 


Then the idea cannot be like the individual, or 
the individual like the idea; for if they are alike, 
some further idea of likeness will always be coming 
to light, and if that be like anything else, another; 
and new ideas will be always arising, if the idea 
resembles that which partakes of it? 


Quite true. 


The theory, then that other things participate in 
the ideas by resemblance, has to be given up, and 
some other mode of participation devised? 


It would seem so. 


Do you see then, Socrates, how great is the 
difficulty of affirming the ideas to be absolute? 


Yes, indeed. 


And, further, let me say that as yet you only 
understand a small part of the difficulty which is 
involved if you make of each thing a single idea, 
parting it off from other things. 
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What difficulty? һе said. 


There are many, but the greatest of all is this:—If 
an opponent argues that these ideas, being such as 
we say they ought to be, must remain unknown, no 
one can prove to him that he is wrong, unless he 
who denies their existence be a man of great ability 
and knowledge, and is willing to follow a long and 
laborious demonstration; he will remain 
unconvinced, and still insist that they cannot be 
known. 


What do you mean, Parmenides? said Socrates. 


In the first place, I think, Socrates, that you, or 
any one who maintains the existence of absolute 
essences, will admit that they cannot exist in us. 


No, said Socrates; for then they would be no 
longer absolute. 


True, he said; and therefore when ideas are what 
they are in relation to one another, their essence is 
determined by a relation among themselves, and has 
nothing to do with the resemblances, or whatever 
they are to be termed, which are in our sphere, and 
from which we receive this or that name when we 
partake of them. And the things which are within 
our sphere and have the same names with them, are 
likewise only relative to one another, and not to the 
ideas which have the same names with them, but 
belong to themselves and not to them. 


What do you mean? said Socrates. 


I may illustrate my meaning in this way, said 
Parmenides:-A master has a slave; now there is 
nothing absolute in the relation between them, 
which is simply a relation of one man to another. 
But there is also an idea of mastership in the 
abstract, which is relative to the idea of slavery in 
the abstract. These natures have nothing to do with 
us, nor we with them; they are concerned with 
themselves only, and we with ourselves. Do you see 
my meaning? 


Yes, said Socrates, I quite see your meaning. 


And will not knowledge-I mean absolute 
knowledge-answer to absolute truth? 


Certainly. 
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And each kind of absolute knowledge will 
answer to each kind of absolute being? 


Yes. 


But the knowledge which we have, will answer 
to the truth which we have; and again, each kind of 
knowledge which we have, will be a knowledge of 
each kind of being which we have? 


Certainly. 


But the ideas themselves, as you admit, we have 
not, and cannot have? 


No, we cannot. 


And the absolute natures or kinds are known 
severally by the absolute idea of knowledge? 


Yes. 
And we have not got the idea of knowledge? 
No. 


'Then none of the ideas are known to us, because 
we have no share in absolute knowledge? 


I suppose not. 


Then the nature of the beautiful in itself, and of 
the good in itself, and all other ideas which we 
suppose to exist absolutely, are unknown to us? 


It would seem so. 
Ithink that there is a stranger consequence still. 
What is it? 


Would you, or would you not say, that absolute 
knowledge, if there is such a thing, must be a far 
more exact knowledge than our knowledge; and the 
same of beauty and of the rest? 


Yes. 


And if there be such a thing as participation in 
absolute knowledge, no one is more likely than God 
to have this most exact knowledge? 


Certainly. 


But then, will God, having absolute knowledge, 
have a knowledge of human things? 


Why not? 
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Because, Socrates, said Parmenides, we һауе 
admitted that the ideas are not valid in relation to 
human things; nor human things in relation to them; 
the relations of either are limited to their respective 
spheres. 


Yes, that has been admitted. 


And if God has this perfect authority, and perfect 
knowledge, his authority cannot rule us, nor his 
knowledge know us, or any human thing; just as our 
authority does not extend to the gods, nor our 
knowledge know anything which is divine, so by 
parity of reason they, being gods, are not our 
masters, neither do they know the things of men. 


Yet, surely, said Socrates, to deprive God of 
knowledge is monstrous. 


These, Socrates, said Parmenides, are a few, and 
only a few of the difficulties in which we аге 
involved if ideas really are and we determine each 
one of them to be an absolute unity. He who hears 
what may be said against them will deny the very 
existence of them-and even if they do exist, he will 
say that they must of necessity be unknown to man; 
and he will seem to have reason on his side, and as 
we were remarking just now, will be very difficult 
to convince; a man must be gifted with very 
considerable ability before he can learn that 
everything has a class and an absolute essence; and 
still more remarkable will he be who discovers all 
these things for himself, and having thoroughly 
investigated them is able to teach them to others. 


I agree with you, Parmenides, said Socrates; and 
what you say is very much to my mind. 


And yet, Socrates, said Parmenides, if a man, 
fixing his attention on these and the like difficulties, 
does away with ideas of things and will not admit 
that every individual thing has its own determinate 
idea which is always one and the same, he will have 
nothing on which his mind can rest; and so he will 
utterly destroy the power of reasoning, as you seem 
to me to have particularly noted. 


Very true, he said. 


But, then, what is to become of philosophy? 
Whither shall we turn, if the ideas are unknown? 
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I certainly do not see my way at present. 


Yes, said Parmenides; and I think that this arises, 
Socrates, out of your attempting to define the 
beautiful, the just, the good, and the ideas generally, 
without sufficient previous training. I noticed your 
deficiency, when I heard you talking here with your 
friend Aristoteles, the day before yesterday. The 
impulse that carries you towards philosophy is 
assuredly noble and divine; but there is an art which 
is called by the vulgar idle talking, and which is of 
imagined to be useless; in that you must train and 
exercise yourself, now that you are young, or truth 
will elude your grasp. 


And what is the nature of this exercise, 
Parmenides, which you would recommend? 


That which you heard Zeno practicing; at the 
same time, І give you credit for saying to him that 
you did not care to examine the perplexity in 
reference to visible things, or to consider the 
question that way; but only in reference to objects 
of thought, and to what may be called ideas. 


Why, yes, he said, there appears to me to be no 
difficulty in showing by this method that visible 
things are like and unlike and may experience 
anything. 


Quite true, said Parmenides; but I think that you 
should go a step further, and consider not only the 
consequences which flow from a given hypothesis, 
but also the consequences which flow from denying 
the hypothesis; and that will be still better training 
for you. 


What do you mean? he said. 


I mean, for example, that in the case of this very 
hypothesis of Zeno's about the many, you should 
inquire not only what will be the consequences to 
the many in relation to themselves and to the one, 
and to the one in relation to itself and the many, on 
the hypothesis of the being of the many, but also 
what will be the consequences to the one and the 
many in their relation to themselves and to each 
other, on the opposite hypothesis. Or, again, if 
likeness is or is not, what will be the consequences 
in either of these cases to the subjects of the 
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hypothesis, and to other things, in relation both to 
themselves and to опе another, and so of 
unlikeness; and the same holds good of motion and 
rest, of generation and destruction, and even of 
being and not-being. In a word, when you suppose 
anything to be or not to be, or to be in any way 
affected, you must look at the consequences in 
relation to the thing itself, and to any other things 
which you choose-to each of them singly, to more 
than one, and to all; and so of other things, you 
must look at them in relation to themselves and to 
anything else which you suppose either to be or not 
to be, if you would train yourself perfectly and see 
the real truth. 


That, Parmenides, is a tremendous business of 
which you speak, and I do not quite understand you; 
will you take some hypothesis and go through the 
steps?-then I shall apprehend you better. 


That, Socrates, is a serious task to impose on a 
man of my years. 


Then will you, Zeno? said Socrates. 


Zeno answered with a smile:—Let us make our 
petition to Parmenides himself, who is quite right in 
saying that you are hardly aware of the extent of the 
task which you are imposing on him; and if there 
were more of us I should not ask him, for these are 
not subjects which any one, especially at his age, 
can well speak of before a large audience; most 
people are not aware that this round-about progress 
through all things is the only way in which the mind 
can attain truth and wisdom. And therefore, 
Parmenides, I join in the request of Socrates, that I 
may hear the process again which I have not heard 
for a long time. 


When Zeno had thus spoken, Pythodorus, 
according to Antiphon's report of him, said, that he 
himself and Aristoteles and the whole company 
entreated Parmenides to give an example of the 
process. I cannot refuse, said Parmenides; and yet I 
feel rather like Ibycus, who, when in his old age, 
against his will, he fell in love, compared himself to 
an old racehorse, who was about to run in a chariot 
race, shaking with fear at the course he knew so 
well-this was his simile of himself. And I also 
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experience a trembling when I remember through 
what an ocean of words I have to wade at my time 
of life. But I must indulge you, as Zeno says that I 
ought, and we are alone. Where shall I begin? And 
what shall be our first hypothesis, if I am to attempt 
this laborious pastime? Shall I begin with myself, 
and take my own hypothesis the one? and consider 
the consequences which follow on the supposition 
either of the being or of the not being of one? 


By all means, said Zeno. 


And who will answer me? he said. Shall I 
propose the youngest? He will not make difficulties 
and will be the most likely to say what he thinks; 
and his answers will give me time to breathe. 


I am the one whom you mean, Parmenides, said 
Aristoteles; for I am the youngest and at your 
service. Ask, and I will answer 16, 


Parmenides proceeded: If one is, he said, the one 
cannot be many? 


Impossible. 


Then the one cannot have parts, and cannot be a 
whole? 


Why not? 
Because every part is part of a whole; is it not? 
Yes. 


And what is a whole? would not that of which по 
part is wanting be a whole? 


Certainly. 


Then, in either case, the one would be made up 
of parts; both as being a whole, and also as having 
parts? 


To be sure. 


And in either case, the one would be many, and 
not one? 


True. 
But, surely, it ought to be one and not many? 


It ought. 


16 One is form. (1) 
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Then, if the опе is to remain one, it will not be a 
whole, and will not have parts? 


No. 


But if it has no parts, it will have neither 
beginning, middle, nor end; for these would of 
course be parts of it. 


Right. 


But then, again, a beginning and an end are the 
limits of everything? 


Certainly. 


Then the one, having neither beginning nor end, 
is unlimited? 


Yes, unlimited. 


And therefore formless; for it cannot partake 
either of round or straight. 


But why? 


Why, because the round is that of which all the 
extreme points are equidistant from the center? 


Yes. 


And the straight is that of which the center 
intercepts the view of the extremes? 


True. 


Then the one would have parts and would be 
many, if it partook either of a straight or of a 
circular form? 


Assuredly. 


But having no parts, it will be neither straight nor 
round? 


Right. 


And, being of such a nature, it cannot be in any 
place, for it cannot be either in another or in itself. 


How so? 


Because if it were in another, it would be 
encircled by that in which it was, and would touch it 
at many places and with many parts; but that which 
is one and indivisible, and does not partake of a 
circular nature, cannot be touched all round in many 
places. 
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Certainly not. 


But if, on the other hand, one were in itself, it 
would also be contained by nothing else but itself; 
that is to say, if it were really in itself; for nothing 
can be in anything which does not contain it. 


Impossible. 


But then, that which contains must be other than 
that which is contained? for the same whole cannot 
do and suffer both at once; and if so, one will be no 
longer one, but two? 


True. 


Then one cannot be anywhere, either in itself or 
in another? 


No. 


Further consider, whether that which 1s of such a 
nature can have either rest or motion. 


Why not? 


Why, because the one, if it were moved, would 
be either moved in place or changed in nature; for 
these are the only kinds of motion. 


Yes. 


And the one, when it changes and ceases to be 
itself, cannot be any longer one. 


It cannot. 


It cannot therefore experience the sort of motion 
which is change of nature? 


Clearly not. 
Then can the motion of the one be in place? 
Perhaps. 


But if the one moved in place, must it not either 
move round and round in the same place, or from 
one place to another? 


It must. 


And that which moves in a circle must rest upon 
a center; and that which goes round upon a center 
must have parts which are different from the center; 
but that which has no center and no parts cannot 
possibly be carried round upon a center? 
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Impossible. 


But perhaps the motion of the one consists in 
change of place? 


Perhaps so, if it moves at all. 


And have we not already shown that it cannot be 
in anything? 


Yes. 

Then its coming into being in anything is still 
more impossible; is it not? 

I do not see why. 

Why, because anything which comes into being 
in anything, can neither as yet be in that other thing 


while still coming into being, nor be altogether out 
of it, if already coming into being in it. 


Certainly not. 


And therefore whatever comes into being in 
another must have parts, and then one part may be 
in, and another part out of that other; but that which 
has no parts can never be at one and the same time 
neither wholly within nor wholly without anything. 


True. 


And is there not a still greater impossibility in 
that which has no parts, and is not a whole, coming 
into being anywhere, since it cannot come into 
being either as a part or as a whole? 


Clearly. 


Then it does not change place by revolving in the 
same spot, not by going somewhere and coming 
into being in something; nor again, by change in 
itself? 


Very true. 


Then in respect of any kind of motion the one is 
immoveable? 


Immoveable. 


But neither can the one be in anything, as we 
affirm. 


Yes, we said so. 


Then it is never in the same? 
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Why not? 


Because if it were in the same it would be in 
something. 


Certainly. 


And we said that it could not be in itself, and 
could not be in other? 


True. 
Then one is never in the same place? 
It would seem not. 


But that which is never in the same place is 
never quiet or at rest? 


Never. 


One then, as would seem, is neither rest nor in 
motion? 


It certainly appears so. 


Neither will it be the same with itself or other; 
nor again, other than itself or other. 


How is that? 


If other than itself it would be other than one, 
and would not be one. 


True. 


And if the same with other, it would be that 
other, and not itself; so that upon this supposition 
too, it would not have the nature of one, but would 
be other than one? 


It would. 


Then it will not be the same with other, or other 
than itself? 


It will not. 


Neither will it be other than other, while it 
remains one; for not one, but only other, can be 
other than other, and nothing else. 


True. 
Then not by virtue of being one will it be other? 
Certainly not. 


But if not by virtue of being one, not by virtue of 
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itself; and if not by virtue of itself, not itself, and 
itself not being other at all, will not be other than 
anything? 


Right. 
Neither will one be the same with itself. 
How not? 


Surely the nature of the one is not the nature of 
the same. 


Why not? 


It is not when anything becomes the same with 
anything that it becomes one. 


What of that? 


Anything which becomes the same with the 
many, necessarily becomes many and not one. 


True. 


But, if there were no difference between the one 
and the same, when a thing became the same, it 
would always become one; and when it became 
one, the same? 


Certainly. 


And, therefore, if one be the same with itself, it 
is not one with itself, and will therefore be one and 
also not one. 


Surely that is impossible. 


And therefore the one can neither be other than 
other, nor the same with itself. 


Impossible. 


And thus the one can neither be the same, nor 
other, either in relation to itself or other? 


No. 


Neither will the one be like anything or unlike 
itself or other. 


Why not? 
Because likeness is sameness of affections. 
Yes. 


And sameness has been shown to be of a nature 
distinct from oneness? 
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That has been shown. 


But if the one had any other affection than that of 
being one, it would be affected in such a way as to 
be more than one; which is impossible. 


True. 


Then the one can never be so affected as to be 
the same either with another or with itself? 


Clearly not. 
Then it cannot be like another, or like itself? 
No. 


Nor can it be affected so as to be other, for then 
it would be affected in such a way as to be more 
than one. 


It would. 


That which is affected otherwise than itself or 
another, will be unlike itself or another, for 
sameness of affections is likeness. 


True. 


But the one, as appears, never being affected 
otherwise, is never unlike itself or other? 


Never. 


Then the one will never be either like or unlike 
itself or other? 


Plainly not. 


Again, being of this nature, it can neither be 
equal nor unequal either to itself or to other. 


How is that? 


Why, because the one if equal must be of the 
same measures as that to which it is equal. 


True. 


And if greater or less than things which are 
commensurable with it, the one will have more 
measures than that which is less, and fewer than that 
which is greater? 


Yes. 


And so of things which are not commensurate 
with it, the one will have greater measures than that 
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which is less and smaller than that which is greater. 
Certainly. 


But how can that which does not partake of 
sameness, have either the same measures or have 
anything else the same? 


Impossible. 


And not having the same measures, the one 
cannot be equal either with itself or with another? 


It appears so. 


But again, whether it have fewer or more 
measures, it will have as many parts as it has 
measures; and thus again the one will be no longer 
one but will have as many parts as measures. 


Right. 


And if it were of one measure, it would be equal 
to that measure; yet it has been shown to be 
incapable of equality. 


It has. 


Then it will neither partake of one measure, nor 
of many, nor of few, nor of the same at all, nor be 
equal to itself or another; nor be greater or less than 
Itself, or other? 


Certainly. 


Well, and do we suppose that one can be older, 
or younger than anything, or of the same age with 
it? 


Why not? 


Why, because that which is of the same age with 
itself or other, must partake of equality or likeness 
of time; and we said that the one did not partake 
either of equality or of likeness? 


We did say so. 


And we also said, that it did not partake of 
inequality or unlikeness. 


Very true. 


How then can one, being of this nature, be either 
older or younger than anything, or have the same 
age with it? 
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In no way. 


Then one cannot be older or younger, or of the 
same age, either with itself or with another? 


Clearly not. 


Then the one, being of this nature, cannot be in 
time at all; for must not that which is in time, be 
always growing older than itself? 


Certainly. 


And that which is older, must always be older 
than something which is younger? 


True. 


Then, that which becomes older than itself, also 
becomes at the same time younger than itself, if it is 
to have something to become older than. 


What do you mean? 


I mean this:-A thing does not need to become 
different from another thing which is already 
different; it is different, and if its different has 
become, it has become different; if its difference 
will be, it will be different; but of that which is 
becoming different, there cannot have been, or be 
about to be, or yet be, a difference-the only 
difference possible is one which is becoming. 


That is inevitable. 


But, surely, the elder is a difference relative to 
the younger, and to nothing else. 


True. 


Then that which becomes older than itself must 
also, at the same time, become younger than itself? 


Yes. 


But again, it is true that it cannot become for a 
longer or for a shorter time than itself, but it must 
become, and be, and have become, and be about to 
be, for the same time with itself? 


That again is inevitable. 


Then things which are in time, and partake of 
time, must in every case, I suppose, be of the same 
age with themselves; and must also become at once 
older and younger than themselves? 
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Yes. 
But the one did not partake of those affections? 
Not at all. 


Then it does not partake of time, and is not in 
any time? 


So the argument shows. 


Well, but do not the expressions “was,” and “has 


ες 


become," апа “was becoming,” signify а 
participation of past time? 


Certainly. 


29 66. 


And do not “will be," “will become,” *will have 
become," signify a participation of future time? 


Yes. 


And “is,” or “becomes,” signifies a participation 
of present time? 


Certainly. 


And if the one is absolutely without participation 
in time, it never had become, or was becoming, or 
was at any time, or is now become or is becoming, 
or is, or will become, or will have become, or will 
be, hereafter. 


Most true. 


But are there any modes of partaking of being 
other than these? 


There are none. 

Then the one cannot possibly partake of being? 
That is the inference. 

Then the one is not at all? 

Clearly not. 


Then the one does not exist in such way as to be 
one; for if it were and partook of being, it would 
already be; but if the argument is to be trusted, the 
one neither is nor is one? 


True. 


But that which is not admits of no attribute or 
relation? 


Of course not. 
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Then there is no name, nor expression, nor 
perception, nor opinion, nor knowledge of it? 


Clearly not. 


Then it is neither named, nor expressed, nor 
opined, nor known, nor does anything that is 
perceive it. 


So we must infer. 
But can all this be true about the one? 
Ithink not. 


Suppose, now, that we return once more to the 
original hypothesis; let us see whether, on a further 
review, any new aspect of the question appears. 


I shall be very happy to do so. 


We say that we have to work out together all the 
consequences, whatever they may be, which follow, 
if the one is 177 


Yes. 


Then we will begin at the beginning:—If one is, 
can one be, and not partake of being? 


Impossible. 


Then the one will have being, but its being will 
not be the same with the one; for if the same, it 
would not be the being of the one; nor would the 
one have participated in being, for the proposition 
that one is would have been identical with the 
proposition that one is one; but our hypothesis is not 
if опе is one, what will follow, but if one is:-am I 
not right? 


Quite right. 


We mean to say, that being has not the same 
significance as one? 


Of course. 


And when we put them together shortly, and say 
“One is,” that is equivalent to saying, “partakes of 
being”? 


Quite true. 


17 One is matter. (2) 
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Once more then let us ask, if опе is what will 
follow. Does not this hypothesis necessarily imply 
that one is of such a nature as to have parts? 


How so? 


In this way:—If being is predicated of the one, if 
the one is, and one of being, if being is one; and if 
being and one are not the same; and since the one, 
which we have assumed, is, must not the whole, if it 
is one, itself be, and have for its parts, one and 
being? 


Certainly. 


And is each of these parts-one and being to be 
simply called a part, or must the word “part” be 
relative to the word *whole"? 


The latter. 


Then that which is one is both a whole and has а 
part? 


Certainly. 


Again, of the parts of the one, if it is-I mean 
being and one-does either fail to imply the other? is 
the one wanting to being, or being to the one? 


Impossible. 


Thus, each of the parts also has in turn both one 
and being, and is at the least made up of two parts; 
and the same principle goes on for ever, and every 
part whatever has always these two parts; for being 
always involves one, and one being; so that one is 
always disappearing, and becoming two. 


Certainly. 


And so the one, if it 15, must be infinite in 
multiplicity? 


Clearly. 
Let us take another direction. 
What direction? 


We say that the one partakes of being and 
therefore it is? 


Yes. 


And in this way, the one, if it has being, has 
turned out to be many? 
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True. 


But now, let us abstract the one which, as we 
say, partakes of being, and try to imagine it apart 
from that of which, as we say, it partakes—will this 
abstract one be one only or many? 


One, I think. 


Let us see:-Must not the being of one be other 
than one? for the one is not being, but, considered 
as one, only partook of being? 


Certainly. 


If being and the one be two different things, it is 
not because the one is one that it is other than being; 
nor because being is being that it is other than the 
one; but they differ from one another in virtue of 
other-ness and difference. 


Certainly. 


So that the other is not the same either with the 
one or with being? 


Certainly not. 


And therefore whether we take being and the 
other, or being and the one, or the one and the other, 
in every such case we take two things, which may 
be rightly called both. 


How so. 

In this way—you may speak of being? 

Yes. 

And also of one? 

Yes. 

Then now we have spoken of either of them? 
Yes. 


Well, and when I speak of being and one, I speak 
of them both? 


Certainly. 


And if I speak of being and the other, or of the 
one and the other-in any such case do I not speak of 
both? 


Yes. 
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And must not that which is correctly called both, 
be also two? 


Undoubtedly. 


And of two things how can either by any 
possibility not be one? 


It cannot. 


Then, if the individuals of the pair are together 
two, they must be severally one? 


Clearly. 


And if each of them is one, then by the addition 
of any one to any pair, the whole becomes three? 


Yes. 
And three are odd, and two are even? 
Of course. 


And if there are two there must also be twice, 
and if there are three there must be thrice; that is, if 
twice one makes two, and thrice one three? 


Certainly. 


There are two, and twice, and therefore there 
must be twice two; and there are three, and there is 
thrice, and therefore there must be thrice three? 


Of course. 


If there are three and twice, there is twice three; 
and if there are two and thrice, there is thrice two? 


Undoubtedly. 


Here, then, we have even taken even times, and 
odd taken odd times, and even taken odd times, and 
odd taken even times. 


True. 


And if this is so, does any number remain which 
has no necessity to be? 


None whatever. 
Then if one is, number must also be? 
It must. 


But if there is number, there must also be many, 
and infinite multiplicity of being; for number is 
infinite in multiplicity, and partakes also of being: 
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am I not right? 
Certainly. 


And if all number participates in being, every 
part of number will also participate? 


Yes. 


Then being is distributed over the whole 
multitude of things, and nothing that is, however 
small or however great, is devoid of it? And, 
indeed, the very supposition of this is absurd, for 
how can that which is, be devoid of being? 


In no way. 


And it is divided into the greatest and into the 
smallest, and into being of all sizes, and is broken 
up more than all things; the divisions of it have no 
limit. 

True. 

Then it has the greatest number of parts? 

Yes, the greatest number. 


Is there any of these which is a part of being, and 
yet no part? 


Impossible. 


But if it is at all and so long as it is, it must be 
one, and cannot be none? 


Certainly. 


Then the one attaches to every single part of 
being, and does not fail in any part, whether great or 
small, or whatever may be the size of it? 


True. 


But reflect:-Can one in its entirety, be in many 
places at the same time? 


No;Isee the impossibility of that. 


And if not in its entirety, then it is divided; for it 
cannot be present with all the parts of being, unless 
divided. 


True. 


And that which has parts will be as many as the 
parts are? 


Parmenides Page 142 


Certainly. 


Then we were wrong in saying just now, that 
being was distributed into the greatest number of 
parts. For it is not distributed into parts more than 
the one, into parts equal to the one; the one is never 
wanting to being, or being to the one, but being two 
they are co-equal and coextensive. 


Certainly that is true. 


The one itself, then, having been broken up into 
parts by being, is many and infinite? 


True. 


Then not only the one which has being is many, 
but the one itself distributed by being, must also be 
many? 


Certainly. 


Further, inasmuch as the parts are parts of a 
whole, the one, as a whole, will be limited; for are 
not the parts contained the whole? 


Certainly. 
And that which contains, is a limit? 
Of course. 


Then the one if it has being is one and many, 
whole and parts, having limits and yet unlimited in 
number? 


Clearly. 


And because having limits, also having 
extremes? 


Certainly. 


And if a whole, having beginning and middle 
and end. For can anything be a whole without these 
three? And if any one of them is wanting to 
anything, will that any longer be a whole? 


No. 


Then the one, as appears, will have beginning, 
middle, and end. 


It will. 


But, again, the middle will be equidistant from 
the extremes; or it would not be in the middle? 
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Yes. 


Then the one will partake of figure, either 
rectilinear or round, or a union of the two? 


True. 


And if this is the case, it will be both in itself and 
in another too. 


How? 


Every part is in the whole, and none is outside 
the whole. 


True. 
And all the parts are contained by the whole? 
Yes. 


And the one is all its parts, and neither more nor 
less than all? 


No. 
And the one is the whole? 
Of course. 


But if all the parts are in the whole, and the one 
is all of them and the whole, and they are all 
contained by the whole, the one will be contained 
by the one; and thus the one will be in itself. 


That is true. 


But then, again, the whole is not in the parts— 
neither in all the parts, nor in some one of them. For 
if it is in all, it must be in one; for if there were any 
one in which it was not, it could not be in all the 
parts; for the part in which it is wanting is one of 
all, and if the whole is not in this, how can it be in 
them all? 


It cannot. 


Nor can the whole be in some of the parts; for if 
the whole were in some of the parts, the greater 
would be in the less, which is impossible. 


Yes, impossible. 


But if the whole is neither in one, nor in more 
than one, nor in all of the parts, it must be in 
something else, or cease to be anywhere at all? 


Certainly. 
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If it were nowhere, it would be nothing; but 
being a whole, and not being in itself, it must be in 
another. 


Very true. 


The one then, regarded as a whole, is in another, 
but regarded as being all its parts, is in itself; and 
therefore the one must be itself in itself and also in 
another. 


Certainly. 


The one then, being of this nature, is of necessity 
both at rest and in motion? 


How? 


The one is at rest since it is in itself, for being in 
one, and not passing out of this, it is in the same, 
which is itself. 


True. 


And that which is ever in the same, must be ever 
at rest? 


Certainly. 


Well, and must not that, on the contrary, which is 
ever in other, never be in the same; and if never in 
the same, never at rest, and if not at rest, in motion? 


True. 


Then the one being always itself in itself and 
other, must always be both at rest and in motion? 


Clearly. 


And must be the same with itself, and other than 
itself; and also the same with the others, and other 
than the others; this follows from its previous 
affections. 


How so? 


Every thing in relation to every other thing, is 
either the same or other; or if neither the same nor 
other, then in the relation of a part to a whole, or of 
a whole to a part. 


Clearly. 
And is the one a part of itself? 


Certainly not. 
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Since it is not a part in relation to itself it cannot 
be related to itself as whole to part? 


It cannot. 

But is the one other than one? 

No. 

And therefore not other than itself? 
Certainly not. 


If then it be neither other, nor a whole, nor a part 
in relation to itself, must it not be the same with 
Itself? 


Certainly. 


But then, again, a thing which is in another place 
from “itself,” if this “itself” remains in the same 
place with itself, must be other than “‘itself,” for it 
will be in another place? 


True. 


Then the one has been shown to be at once in 
itself and in another? 


Yes. 


Thus, then, as appears, the one will be other than 
itself? 


True. 


Well, then, if anything be other than anything, 
will it not be other than that which is other? 


Certainly. 


And will not all things that are not one, be other 
than the one, and the one other than the not-one? 


Of course. 
Then the one will be other than the others? 
True. 


But, consider:-Are not the absolute same, and 
the absolute other, opposites to one another? 


Of course. 


Then will the same ever be in the other, or the 
other in the same? 


They will not. 
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If then the other is never in the same, there is 
nothing in which the other is during any space of 
time; for during that space of time, however small, 
the other would be in the same. Is not that true? 


Yes. 


And since the other is never in the same, it can 
never be in anything that is. 


True. 


Then the other will never be either in the not- 
one, or in the one? 


Certainly not. 


Then not by reason of other-ness is the one other 
than the not-one, or the not-one other than the one. 


No. 


Nor by reason of themselves will they be other 
than one another, if not partaking of the other. 


How can they be? 


But if they are not other, either by reason of 
themselves or of the other, will they not altogether 
escape being other than one another? 


They will. 


Again, the not-one cannot partake of the one; 
otherwise it would not have been not-one, but 
would have been in some way one. 


True. 


Nor can the not-one be number; for having 
number, it would not have been not-one at all. 


It would not. 


Again, is the not-one part of the one; or rather, 
would it not in that case partake of the one? 


It would. 


If then, in every point of view, the one and the 
not-one are distinct, then neither is the one part or 
whole of the not-one, nor is the not-one part or 
whole of the one? 


No. 


But we said that things which are neither parts 
nor wholes of one another, nor other than one 
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another, will be the same with one another:-so we 
said? 


Yes. 


Then shall we say that the one, being in this 
relation to the not-one, is the same with it? 


Let us say so. 


Then it is the same with itself and the others, and 
also other than itself and the others. 


That appears to be the inference. And it will also 
be like and unlike itself and the others? 


Perhaps. 


Since the one was shown to be other than the 
others, the others will also be other than the one. 


Yes. 


And the one is other than the others in the same 
degree that the others are other than it, and neither 
more nor less? 


True. 


And if neither more nor less, then in a like 
degree? 

Yes. 

In virtue of the affection by which the one is 
other than others and others in like manner other 


than it, the one will be affected like the others and 
the others like the one. 


How do you mean? 


I may take as an illustration the case of names: 
You give a name to a thing? 


Yes. 
And you may say the name once or oftener? 
Yes. 


And when you say it once, you mention that of 
which it is the name? and when more than once, is it 
something else which you mention? or must it 
always be the same thing of which you speak, 
whether you utter the name once or more than 
once? 


Of course it is the same. 
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And is not “other” a name given to a thing? 
Certainly. 


Whenever, then, you use the word “other,” 
whether once or oftener, you name that of which it 
is the name, and to no other do you give the name? 


True. 


Then when we say that the others are other than 
the one, and the one other than the others, in 
repeating the word “other” we speak of that nature 
to which the name is applied, and of no other? 


Quite true. 


Then the one which is other than others, and the 
other which is other than the one, in that the word 
"other" is applied to both, will be in the same 
condition; and that which is in the same condition is 
like? 


Yes. 


Then in virtue of the affection by which the one 
is other than the others, every thing will be like 
every thing, for every thing is other than every 
thing. 


True. 

Again, the like is opposed to the unlike? 
Yes. 

And the other to the same? 

True again. 


And the one was also shown to be the same with 
the others? 


Yes. 


And to be, the same with the others is the 
opposite of being other than the others? 


Certainly. 
And in that it was other it was shown to be like? 
Yes. 


But in that it was the same it will be unlike by 
virtue of the opposite affection to that which made 
it and this was the affection of other-ness. 
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Yes. 


The same then will make it unlike; otherwise it 
will not be the opposite of the other. 


True. 


Then the one will be both like and unlike the 
others; like in so far as it 1s other, and unlike in so 
far as it is the same. 


Yes, that argument may be used. 
And there is another argument. 
What? 


In so far as it is affected in the same way it is not 
affected otherwise, and not being affected otherwise 
is not unlike, and not being unlike, is like; but in so 
far as it is affected by other it is otherwise, and 
being otherwise affected is unlike. 


True. 


Then because the one 1s the same with the others 
and other than the others, on either of these two 
grounds, or on both of them, it will be both like and 
unlike the others? 


Certainly. 


And in the same way as being other than itself, 
and the same with itself on either of these two 
grounds and on both of them, it will be like and 
unlike itself. 


Of course. 


Again, how far can the one touch or not touch 
itself and others?—Consider. 


I am considering. 


The one was shown to be in itself which was a 
whole? 


True. 
And also in other things? 
Yes. 


In so far as it is in other things it would touch 
other things, but in so far as it is in itself it would be 
debarred from touching them, and would touch 
itself only. 
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Clearly. 
Then the inference is that it would touch both? 
It would. 


But what do you say to a new point of view? 
Must not that which is to touch another be next to 
that which it is to touch, and occupy the place 
nearest to that in which what it touches is situated? 


True. 


Then the one, if it is to touch itself, ought to be 
situated next to itself, and occupy the place next to 
that in which itself 1s? 


It ought. 


And that would require that the one should be 
two, and be in two places at once, and this, while it 
is one, will never happen. 


No. 


Then the one cannot touch itself any more than it 
can be two? 


It cannot. 
Neither can it touch others. 
Why not? 


The reason is, that whatever is to touch another 
must be in separation from, and next to, that which 
it is to touch, and no third thing can be between 
them. 


True. 


Two things, then, at the least are necessary to 
make contact possible? 


They are. 


And if to the two a third be added in due order, 
the number of terms will be three, and the contacts 
two? 


Yes. 


And every additional term makes one additional 
contact, whence it follows that the contacts are one 
less in number than the terms; the first two terms 
exceeded the number of contacts by one, and the 
whole number of terms exceeds the whole number 
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of contacts by one in like manner; and for every one 
which is afterwards added to the number of terms, 
one contact is added to the contacts. 


True. 


Whatever is the whole number of things, the 
contacts will be always one less. 


True. 


But if there be only one, and not two, there will 
be no contact? 


How can there be? 


And do we not say that the others being other 
than the one are not one and have no part in the 
one? 


True. 


Then they have no number, if they have no one 
in them? 


Of course not. 


Then the others are neither one nor two, nor are 
they called by the name of any number? 


No. 

One, then, alone is one, and two do not exist? 
Clearly not. 

And if there are not two, there is no contact? 
There is not. 


Then neither does the one touch the others, nor 
the others the one, if there is no contact? 


Certainly not. 


For all which reasons the one touches and does 
not touch itself and the others? 


True. 


Further-is the one equal and unequal to itself and 
others? 


How do you mean? 


If the one were greater or less than the others, or 
the others greater or less than the one, they would 
not be greater or less than each other in virtue of 
their being the one and the others; but, if in addition 
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to their being what they are they had equality, they 
would be equal to one another, or if the one had 
smallness and the others greatness, or the one had 
greatness and the others smallness—whichever kind 
had greatness would be greater, and whichever had 
smallness would be smaller? 


Certainly. 


Then there are two such ideas as greatness and 
smallness; for if they were not they could not be 
opposed to each other and be present in that which 
18. 


How could they? 


If, then, smallness is present in the one it will be 
present either in the whole or in a part of the whole? 


Certainly. 


Suppose the first; it will be either co-equal and 
co-extensive with the whole one, or will contain the 
one? 


Clearly. 


If it be co-extensive with the one it will be co- 
equal with the one, or if containing the one it will be 
greater than the one? 


Of course. 


But can smallness be equal to anything or greater 
than anything, and have the functions of greatness 
and equality and not its own functions? 


Impossible. 


Then smallness cannot be in the whole of one, 
but, if at all, in a part only? 


Yes. 


And surely not in all of a part, for then the 
difficulty of the whole will recur; it will be equal to 
or greater than any part in which it is. 


Certainly. 


Then smallness will not be in anything, whether 
in a whole or in a part; nor will there be anything 
small but actual smallness. 


True. 


Neither will greatness be in the one, for if 
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greatness be in anything there will be something 
greater other and besides greatness itself, namely, 
that in which greatness is; and this too when the 
small itself is not there, which the one, if it is great, 
must exceed; this, however, is impossible, seeing 
that smallness is wholly absent. 


True. 


But absolute greatness is only greater than 
absolute smallness, and smallness is only smaller 
than absolute greatness. 


Very true. 


Then other things not greater or less than the 
one, if they have neither greatness nor smallness; 
nor have greatness or smallness any power of 
exceeding or being exceeded in relation to the one, 
but only in relation to one another; nor will the one 
be greater or less than them or others, if it has 
neither greatness nor smallness. 


Clearly not. 


Then if the one is neither greater nor less than 
the others, it cannot either exceed or be exceeded by 
them? 


Certainly not. 


And that which neither exceeds nor is exceeded, 
must be on an equality; and being on an equality, 
must be equal. 


Of course. 


And this will be true also of the relation of the 
one to itself; having neither greatness nor smallness 
in itself, it will neither exceed nor be exceeded by 
itself, but will be on an equality with and equal to 
itself. 


Certainly. 


Then the one will be equal to both itself and the 
others? 


Clearly so. 


And yet the one, being itself in itself, will also 
surround and be without itself; and, as containing 
itself, will be greater than itself; and, as contained in 
itself, will be less; and will thus be greater and less 
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than itself. 
It will. 


Now there cannot possibly be anything which is 
not included in the one and the others? 


Of course not. 


But, surely, that which is must always be 
somewhere? 


Yes. 


But that which is in anything will be less, and 
that in which it is will be greater; in no other way 
can one thing be in another. 


True. 


And since there is nothing other or besides the 
one and the others, and they must be in something, 
must they not be in one another, the one in the 
others and the others in the one, if they are to be 
anywhere? 


That is clear. 


But inasmuch as the one is in the others, the 
others will be greater than the one, because they 
contain the one, which will be less than the others, 
because it is contained in them; and inasmuch as the 
others are in the one, the one on the same principle 
will be greater than the others, and the others less 
than the one. 


True. 


The one, then, will be equal to and greater and 
less than itself and the others? 


Clearly. 


And if it be greater and less and equal, it will be 
of equal and more and less measures or divisions 
than itself and the others, and if of measures, also of 
parts? 


Of course. 


And if of equal and more and less measures or 
divisions, it will be in number more or less than 
itself and the others, and likewise equal in number 
to itself and to the others? 


How is that? 
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It will be of more measures than those things 
which it exceeds, and of as many parts as measures; 
and so with that to which it is equal, and that than 
which it is less. 


True. 


And being greater and less than itself, and equal 
to itself, it will be of equal measures with itself and 
of more and fewer measures than itself; and if of 
measures then also of parts? 


It will. 


And being of equal parts with itself, it will be 
numerically equal to itself; and being of more parts, 
more, and being of less, less than itself? 


Certainly. 


And the same will hold of its relation to other 
things; inasmuch as it is greater than them, it will be 
more in number than them; and inasmuch as it is 
smaller, it will be less in number; and inasmuch as 
it is equal in size to other things, it will be equal to 
them in number. 


Certainly. 


Once more then, as would appear, the one will be 
in number both equal to and more and less than both 
itself and all other things. 


It will. 


Does the one also partake of time? And is it and 
does it become older and younger than itself and 
others, and again, neither younger nor older than 
itself and others, by virtue of participation in time? 


How do you mean? 
If one is, being must be predicated of it? 


Yes. 


But to be (ειναι) is only participation of being in 
present time, and to have been is the participation of 
being at a past time, and to be about to be is the 
participation of being at a future time? 


Very true. 


Then the one, since it partakes of being, partakes 
of time? 
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Certainly. 
And is not time always moving forward? 
Yes. 


Then the one is always becoming older than 
Itself, since it moves forward in time? 


Certainly. 


And do you remember that the older becomes 
older than that which becomes younger? 


I remember. 


Then since the one becomes older than itself, it 
becomes younger at the same time? 


Certainly. 


Thus, then, the one becomes older as well as 
younger than itself? 


Yes. 


And it is older (is it not?) when in becoming, it 
gets to the point of time between “was” and “will 
be," which is “now”: for surely in going from the 
past to the future, it cannot skip the present? 


No. 


And when it arrives at the present it stops from 
becoming older, and no longer becomes, but is 
older, for if it went on it would never be reached by 
the present, for it is the nature of that which goes 
on, to touch both the present and the future, letting 
go the present and seizing the future, while in 
process of becoming between them. 


True. 


But that which is becoming cannot skip the 
present; when it reaches the present it ceases to 
become, and is then whatever it may happen to be 
becoming. 


Clearly. 


And so the one, when in becoming older it 
reaches the present, ceases to become, and is then 
older. 


Certainly. 
And it is older than that than which it was 
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becoming older, and it was becoming older than 
itself. 


Yes. 


And that which is older is older than that which 
is younger? 


True. 


Then the one is younger than itself, when in 
becoming older it reaches the present? 


Certainly. 


But the present is always present with the one 
during all its being; for whenever it is it is always 
now. 


Certainly. 


Then the one always both is and becomes older 
and younger than itself? 


Truly. 


And is it or does it become a longer time than 
itself or an equal time with itself? 


An equal time. 


But if it becomes or is for an equal time with 
itself, it is of the same age with itself? 


Of course. 


And that which is of the same age, is neither 
older nor younger? 


No. 


The one, then, becoming and being the same 
time with itself, neither is nor becomes older or 
younger than itself? 


I should say not. 


And what are its relations to other things? Is it or 
does it become older or younger than they? 


I cannot tell you. 


You can at least tell me that others than the one 
are more than the one-other would have been one, 
but the others have multitude, and are more than 
one? 


They will have multitude. 
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And a multitude implies a number larger than 
one? 


Of course. 


And shall we say that the lesser or the greater is 
the first to come or to have come into existence? 


Тһе lesser. 
Then the least is the first? And that is the one? 
Yes. 


Then the one of all things that have number is 
the first to come into being; but all other things have 
also number, being plural and not singular. 


They have. 


And since it came into being first it must be 
supposed to have come into being prior to the 
others, and the others later; and the things which 
came into being later, are younger than that which 
preceded them? And so the other things will be 
younger than the one, and the one older than other 
things? 


True. 


What would you say of another question? Can 
the one have come into being contrary to its own 
nature, or is that impossible? 


Impossible. 


And yet, surely, the one was shown to have 
parts; and if parts, then a beginning, middle and 
end? 


Yes. 


And a beginning, both of the one itself and of all 
other things, comes into being first of all; and after 
the beginning, the others follow, until you reach the 
end? 


Certainly. 


And all these others we shall affirm to be parts of 
the whole and of the one, which, as soon as the end 
1s reached, has become whole and one? 


Yes; that is what we shall say. 


But the end comes last, and the one is of such a 
nature as to come into being with the last; and, since 
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the one cannot come into being except in 
accordance with its own nature, its nature will 
require that it should come into being after the 
others, simultaneously with the end. 


Clearly. 


Then the one is younger than the others and the 
others older than the one. 


That also is clear in my judgment. 


Well, and must not a beginning or any other part 
of the one or of anything, if it be a part and not 
parts, being a part, be also of necessity one? 


Certainly. 


And will not the one come into being together 
with each part-together with the first part when that 
comes into being, and together with the second part 
and with all the rest, and will not be wanting to any 
part, which is added to any other part until it has 
reached the last and become one whole; it will be 
wanting neither to the middle, nor to the first, nor to 
the last, nor to any of them, while the process of 
becoming is going on? 


True. 


Then the one is of the same age with all the 
others, so that if the one itself does not contradict its 
own nature, it will be neither prior nor posterior to 
the others, but simultaneous; and according to this 
argument the one will be neither older nor younger 
than the others, nor the others than the one, but 
according to the previous argument the one will be 
older and younger than the others and the others 
than the one. 


Certainly. 


After this manner then the one is and has 
become. But as to its becoming older and younger 
than the others, and the others than the one, and 
neither older nor younger, what shall we say? Shall 
we say as of being so also of becoming, or 
otherwise? 


I cannot answer. 


But I can venture to say, that even if one thing 
were older or younger than another, it could not 


Parmenides Page 160 


become older or younger in а greater degree than it 
was at first; for equals added to unequals, whether 
to periods of time or to anything else, leave the 
difference between them the same as at first. 


Of course. Then that which 15, cannot become 
older or younger than that which is, since the 
difference of age is always the same; the one is and 
has become older and the other younger; but they 
are no longer becoming so. 


True. 


And the one which is does not therefore become 
either older or younger than the others which are? 


No. 


But consider whether they may not become older 
and younger in another way. 


In what way? 


Just as the one was proven to be older than the 
others and the others than the one. 


And what of that? 


If the one is older than the others, has come into 
being a longer time than the others. 


Yes. 


But consider again; if we add equal time to a 
greater and a less time, will the greater differ from 
the less time by an equal or by a smaller portion 
than before? 


By a smaller portion. 


Then the difference between the age of the one 
and the age of the others will not be afterwards so 
great as at first, but if an equal time be added to 
both of them they will differ less and less in age? 


Yes. 


And that which differs in age from some other 
less than formerly, from being older will become 
younger in relation to that other than which it was 
older? 


Yes, younger. 


And if the one becomes younger the others 
aforesaid will become older than they were before, 
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іп relation to the one. 
Certainly. 


Then that which had become younger becomes 
older relatively (о that which previously had 
become and was older; it never really is older, but is 
always becoming, for the one is always growing on 
the side of youth and the other on the side of age. 
And in like manner the older is always in process of 
becoming younger than the younger; for as they are 
always going in opposite directions they become in 
ways the opposite to one another, the younger older 
than the older and the older younger than the 
younger. They cannot, however have become; for if 
they had already become they would be and not 
merely become. But that is impossible; for they are 
always becoming both older and younger than one 
another: the one becomes younger than the others 
because it was seen to be older and prior, and the 
others become older than the one because they came 
into being later; and in the same way the others are 
in the same relation tothe o ne, because they were 
seen to be older, and prior to the one. 


That is clear. 


Inasmuch then, one thing does not become older 
or younger than another, in that they always differ 
from each other by an equal number, the one cannot 
become older or younger than the others, nor the 
other than the one; but inasmuch as that which came 
into being earlier and that which came into being 
later must continually differ from each other by a 
different portion-in this point of view the others 
must become older and younger than the one, and 
the one than the others. 


Certainly. 


For all these reasons, then, the one is and 
becomes older and younger than itself and the 
others, and neither is nor becomes older or younger 
than itself or the others. 


Certainly. 


But since the one partakes of time, and partakes 
of becoming older and younger, must it not also 
partake of the past, the present, and the future? 


Of course it must. 
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Then the one was and is and will be, and was 
becoming and is becoming and will become? 


Certainly. 


And there is and was and will be something 
which is in relation to it and belongs to it? 


True. 


And since we have at this moment opinion and 
knowledge and perception of the one, there is 
opinion and knowledge and perception of it? 


Quite right. 


Then there is name and expression for it, and it is 
named and expressed, and everything of this kind 
which appertains to other things appertains to the 
one. 


Certainly, that 15 true. 


Yet once more and for the third time, let us 
consider: If the one is both one and many, as we 
have described, and is, neither one nor many, and 
participates in time, must it not, in as far as it is one, 
at times partake of being, and in as far as it is not 
one, at times not partake of being 187 


Certainly. 


But can it partake of being when not partaking of 
being, or not partake of being when partaking of 
being? 


Impossible. 


Then the one partakes and does not partake of 
being at different times, for that is the only way in 
which it can partake and not partake of the same. 


True. 


And is there not also a time at which it assumes 
being and relinquishes being-for how can it have 
and not have the same thing unless it receives and 
also gives it up at some time? 


Impossible. 


And the assuming of being is what you would 
call becoming? 


18 Tf one is both form and matter. (3) 
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I should. 


And the relinquishing of being you would call 
destruction? 


I should. 


The one then, as would appear, becomes and is 
destroyed by taking and giving up being. 


Certainly. 


And being one and many and in process of 
becoming and being destroyed, when it becomes 
one it ceases to be many, and when many, it ceases 
to be one? 


Certainly. 


And as it becomes one and many, must it not 
inevitably experience separation and aggregation? 


Inevitably. 


And whenever it becomes like and unlike it must 
be assimilated and dissimilated? 


Yes. 


And when it becomes greater or less or equal it 
must grow or diminish or be equalized? 


True. 


And when being in motion it rests, and when 
being at rest it changes to motion, it can surely be in 
no time at all? 


How can it? 


But that a thing which is previously at rest 
should be afterwards in motion, or previously in 
motion and afterwards at rest, without experiencing 
change, is impossible. 


Impossible. 


And surely there cannot be a time in which a 
thing can be at once neither in motion nor at rest? 


There cannot. 
But neither can it change without changing. 
True. 


When then does it change; for it cannot change 
either when at rest, or when in motion, or when in 
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time? 
It cannot. 


And does this strange thing in which it is at the 
time of changing really exist? 


What thing? 


The moment. For the moment seems to imply a 
something out of which change takes place into 
either of two states; for the change is not from the 
state of rest as such, nor, from the state of motion as 
such; but there is this curious nature, which we call 
the moment lying between rest and motion, not 
being in any time; and into this and out of this what 
is in motion changes into rest, and what is at rest 
into motion. 


So it appears. 


And the one then, since it is at rest and also in 
motion, will change to either, for only in this way 
can it be in both. And in changing it changes in a 
moment, and when it is changing it will be in no 
time, and will not then be either in motion or at rest. 


It will not. 


And it will be in the same case in relation to the 
other changes, when it passes from being into 
cessation of being, or from  not-being into 
becoming-then it passes between certain states of 
motion and rest, and, neither is nor is not, nor 
becomes nor is destroyed. 


Very true. 


And on the same principle, in the passage from 
one to many and from many to one, the one is 
neither one nor many, neither separated nor 
aggregated; and in the passage from like to unlike, 
and from unlike to like, it is neither like nor unlike, 
neither in a state of assimilation nor of 
dissimilation; and in the passage from small to great 
and equal and back again, it will be neither small 
nor great, nor equal, nor in a state of increase, or 
diminution, or equalization. 


True. 


АП these, then, are the affections of the one, if 
the one has being. 


Parmenides Page 165 


Of course. 


But if one is, what will happen to the others-is 
not that also to be considered? 


Yes. 


Let us show then, if one 15, what will be the 
affections of the others than the one. 


Let us do so. 


Inasmuch as there are things other than the one, 
the others are not the one; for if they were they 
could not be other than the one. 


Very true. 


Nor are the others altogether without the one, but 
in a certain way they participate in the one. 


In what way? 


Because the others are other than the one 
inasmuch as they have parts; for if they had no parts 
they would be simply one. 


Right. 


And parts, as we affirm, have relation to a 
whole? 


So we say. 


And a whole must necessarily be one made up of 
many; and the parts will be parts of the one, for 
each of the parts is not a part of many, but of a 
whole. 


How do you mean? 


If anything were a part of many, being itself one 
of them, it will surely be a part of itself, which is 
impossible, and it will be a part of each one of the 
other parts, if of all; for if not a part of some one, it 
will be a part of all the others but this one, and thus 
will not be a part of each one; and if not a part of 
each, one it will not be a part of anyone of the 
many; and not being a part of any one, it cannot be 
a part or anything else of all those things of none of 
which it is anything. 


Clearly not. 


Then the part is not a part of the many, nor of all, 
but is of a certain single form, which we call a 
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whole, being опе perfect unity framed ош of all-of 
this the part will be a part. 


Certainly. 


If, then, the others have parts, they will 
participate in the whole and in the one. 


True. 


Then the others than the one must be one perfect 
whole, having parts. 


Certainly. 


And the same argument holds of each part, for 
the part must participate in the one; for if each of 
the parts is a part, this means, I suppose, that it is 
one separate from the rest and self-related; 
otherwise it is not each. 


True. 


But when we speak of the part participating in 
the one, it must clearly be other than one; for if not, 
it would merely have participated, but would have 
been one; whereas only the itself can be one. 


Very true. 


Both the whole and the part must participate in 
the one; for the whole will be one whole, of which 
the parts will be parts; and each part will be one part 
of the whole which is the whole of the part. 


True. 


And will not the things which participate in the 
one, be other than it? 


Of course. 


And the things which are other than the one will 
be many; for if the things which are other than the 
one were neither one nor more than one, they would 
be nothing. 


True. 


But, seeing that the things which participate in 
the one as a part, and in the one as a whole, are 
more than one, must not those very things which 
participate in the one be infinite in number? 


How so? 


Let us look at the matter thus:—Is it not a fact that 
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in partaking of the one they are not one, and do not 
partake of the one at the very time when they are 
partaking of it? 


Clearly. 


They do so then as multitudes in which the one is 
not present? 


Very true. 


And if we were to abstract from them in idea the 
very smallest fraction, must not that least fraction, if 
it does not partake of the one, be a multitude and 
not one? 


It must. 


And if we continue to look at the other side of 
their nature, regarded simply, and in itself, will not 
they, as far as we see them, be unlimited in number? 


Certainly. 


And yet, when each several part becomes a part, 
then the parts have a limit in relation to the whole 
and to each other, and the whole in relation to the 
parts. 


Just so. 


The result to the others than the one is that of 
themselves and the one appears to create a new 
element in them which gives to them limitation in 
relation to one another; whereas in their own nature 
they have no limit. 


That is clear. 


Then the others than the one, both as whole and 
parts, are infinite, and also partake of limit. 


Certainly. 


Then they are both like and unlike one another 
and themselves. 


How is that? 


Inasmuch as they are unlimited in their own 
nature, they are all affected in the same way. 


True. 


And inasmuch as they all partake of limit, they 
are all affected in the same way. 
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Of course. 


But inasmuch as their state is both limited and 
unlimited, they are affected in opposite ways. 


Yes. 
And opposites are the most unlike of things. 
Certainly. 


Considered, then, in regard to either one of their 
affections, they will be like themselves and one 
another; considered in reference to both of them 
together, most opposed and most unlike. 


That appears to be true. 


Then the others are both like and unlike 
themselves and one another? 


True. 


And they are the same and also different from 
one another, and in motion and at rest, and 
experience every sort of opposite affection, as may 
be proved without difficulty of them, since they 
have been shown to have experienced the affections 
aforesaid? 


True. 


Suppose, now, that we leave the further 
discussion of these matters as evident, and consider 
again upon the hypothesis that the one is, whether 
opposite of all this is or is not equally true of the 
others. 


By all means. 


Then let us begin again, and ask, If one is, what 
must be the affections of the others? 


Let us ask that question. 


Must not the one be distinct from the others, and 
the others from the one? 


Why so? 


Why, because there is nothing else beside them 
which is distinct from both of them; for the 
expression "one and the others" includes all things. 


Yes, all things. 


Then we cannot suppose that there is anything 
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different from them in which both the one and the 
others might exist? 


There is nothing. 


Then the one and the others are never in the 
same? 


True. 
Then they are separated from each other? 
Yes. 


And we surely cannot say that what is truly one 
has parts? 


Impossible. 


Then the one will not be in the others as a whole, 
nor as part, if it be separated from the others, and 
has no parts? 


Impossible. 


Then there is no way in which the others can 
partake of the one, if they do not partake either in 
whole or in part? 


It would seem not. 


Then there is no way in which the others are one, 
or have in themselves any unity? 


There is not. 


Nor are the others many; for if they were many, 
each part of them would be a part of the whole; but 
now the others, not partaking in any way of the one, 
are neither one nor many, nor whole, nor part. 


True. 


Then the others neither are nor contain two or 
three, if entirely deprived of the one? 


True. 


Then the others are neither like nor unlike the 
one, nor is likeness and unlikeness in them; for if 
they were like and unlike, or had in them likeness 
and unlikeness, they would have two natures in 
them opposite to one another. 


That is clear. 


But for that which partakes of nothing to partake 
of two things was held by us to be impossible? 
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Impossible. 


Then the others are neither like nor unlike nor 
both, for if they were like or unlike they would 
partake of one of those two natures, which would be 
one thing, and if they were both they would partake 
of opposites which would be two things, and this 
has been shown to be impossible. 


True. 


Therefore they are neither the same, nor other, 
nor in motion, nor at rest, nor in a state of 
becoming, nor of being destroyed, nor greater, nor 
less, nor equal, nor have they experienced anything 
else of the sort; for, if they are capable of 
experiencing any such affection, they will 
participate in one and two and three, and odd and 
even, and in these, as has been proved, they do not 
participate, seeing that they are altogether and in 
every way devoid of the one. 


Very true. 


Therefore if one is, the one is all things, and also 
nothing, both in relation to itself and to other things. 


Certainly. 


Well, and ought we not to consider next what 
will be the consequence if the one is not? 


Yes; we ought. 


What 15 the meaning of the hypothesis-If the one 
is not; is there any difference between this and the 
hypothesis-If the not one is not? 


There is a difference, certainly. 


Is there a difference only, or rather are not the 
two expressions-if the one is not, and if the not one 
is not, entirely opposed? 


They are entirely opposed. 


And suppose a person to say:—If greatness is not, 
if smallness is not, or anything of that sort, does he 
not mean, whenever he uses such an expression, 
that “what is not” is other than other things? 


To be sure. 


And so when he says “If one is not” he clearly 
means, that what 715 not" is other than all others; we 


Parmenides Page 171 


know what һе means-do we not? 
Yes, we do. 


When he says “опе,” he says something which is 
known; and secondly something which is other than 
all other things; it makes no difference whether he 
predicate of one being or not being, for that which 
is said "not to be" 15 known to be something all the 
same, and is distinguished from other things. 


Certainly. 


Then I will begin again, and ask: If one is not, 
what are the consequences? In the first place, as 
would appear, there is a knowledge of it, or the very 
meaning of the words, “if one is not," would not be 
known 19, 


True. 


Secondly, the others differ from it, or it could not 
be described as different from the others? 


Certainly. 


Difference, then, belongs to it as well as 
knowledge; for in speaking of the one as different 
from the others, we do not speak of a difference in 
the others, but in the one. 


Clearly so. 


Moreover, the one that is not is something and 
partakes of relation to "that," and "this," and 
"these," and the like, and is an attribute of “this”; 
for the one, or the others than the one, could not 
have been spoken of, nor could any attribute or 
relative of the one that is not have been or been 
spoken of, nor could it have been said to be 
anything, if it did not partake of “some,” or of the 
other relations just now mentioned. 


True. 


Being, then, cannot be ascribed to the one, since 
it is not; but the one that is not may or rather must 
participate in many things, if it and nothing else 18 
not; if, however, neither the one nor the one that is 
not is supposed not to be, and we are speaking of 
something of a different nature, we can predicate 


1? Tf one is not form. (4) 
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nothing of it. But supposing that the one that is not 
and nothing else is not, then it must participate in 
the predicate “that,” and in many others. 


Certainly. 


And it will have unlikeness in relation to the 
others, for the others being different from the one 
will be of a different kind. 


Certainly. 


And are not things of a different kind also other 
in kind? 


Of course. 
And are not things other in kind unlike? 
They are unlike. 


And if they are unlike the one, that which they 
are unlike will clearly be unlike them? 


Clearly so. 


Then the one will have unlikeness in respect of 
which the others are unlike it? 


That would seem to be true. 


And if unlikeness to other things is attributed to 
it, it must have likeness to itself. 


How so? 


If the one have unlikeness to one, something else 
must be meant; nor will the hypothesis relate to one; 
but it will relate to something other than one? 


Quite so. 

But that cannot be. 

No. 

Then the one must have likeness to itself? 
It must. 


Again, it is not equal to the others; for if it were 
equal, then it would at once be and be like them in 
virtue of the equality; but if one has no being, then 
it can neither be nor be like? 


It cannot. 


But since it is not equal to the others, neither can 
the others be equal to it? 
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Certainly not. 

And things that are not equal are unequal? 
True. 

And they are unequal to an unequal? 

Of course. 


Then the one partakes of inequality, and in 
respect of this the others are unequal to it? 


Very true. 
And inequality implies greatness and smallness? 
Yes. 


Then the one, if of such a nature, has greatness 
and smallness? 


That appears to be true. 

And greatness and smallness always stand apart? 
True. 

Then there is always something between them? 
There is. 


And can you think of anything else which is 
between them other than equality? 


No, it is equality which lies between them. 


Then that which has greatness and smallness also 
has equality, which lies between them? 


That is clear. 


Then the one, which is not, partakes, as would 
appear, of greatness and smallness and equality? 


Clearly. 
Further, it must surely in a sort partake of being? 
How so? 


It must be so, for if not, then we should not 
speak the truth in saying that the one is not. But if 
we speak the truth, clearly we must say what is. Am 
I not right? 


Yes. 


And since we affirm that we speak truly, we 
must also affirm that we say what is? 
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Certainly. 


Then, as would appear, the one, when it is not, 
is; for if it were not to be when it is not, but were to 
relinquish something of being, so as to become not- 
being, it would at once be. 


Quite true. 


Then the one which is not, if it is to maintain 
itself, must have the being of not-being as the bond 
of not-being, just as being must have as a bond the 
not-being of not-being in order to perfect its own 
being; for the truest assertion of the being of being 
and of the not-being of not being is when being 
partakes of the being of being, and not of the being 
of not-being-that is, the perfection of being; and 
when not-being does not partake of the not-being of 
not-being but of the being of not-being-that is the 
perfection of not-being. 


Most true. 


Since then what is partakes of not-being, and 
what is not of being, must not the one also partake 
of being in order not to be? 


Certainly. 

Then the one, if it is not, clearly has being? 
Clearly. 

And has not-being also, if it is not? 

Of course. 


But can anything which is in a certain state not 
be in that state without changing? 


Impossible. 


Then everything which is and is not in a certain 
state, implies change? 


Certainly. 
And change is motion-we may say that? 
Yes, motion. 


And the one has been proved both to be and not 
to be? 


Yes. 


And therefore is and is not in the same state? 
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Yes. 


Thus the one that is not has been shown to have 
motion also, because it changes from being to not- 
being? 


That appears to be true. 


But surely if it is nowhere among what is, as is 
the fact, since it is not, it cannot change from one 
place to another? 


Impossible. 
Then it cannot move by changing place? 
No. 


Nor can it turn on the same spot, for it nowhere 
touches the same, for the same is, and that which is 
not cannot be reckoned among things that are? 


It cannot. 


Then the one, if it is not, cannot turn in that in 
which it 1s not? 


No. 


Neither can the one, whether it is or is not, be 
altered into other than itself, for if it altered and 
became different from itself, then we could not be 
still speaking of the one, but of something else? 


True. 


But if the one neither suffers alteration, nor turns 
round in the same place, nor changes place, can it 
still be capable of motion? 


Impossible. 


Now that which is unmoved must surely be at 
rest, and that which is at rest must stand still? 


Certainly. 


Then the one that is not, stands still, and is also 
in motion? 


That seems to be true. 


But if it be in motion it must necessarily undergo 
alteration, for anything which is moved, in so far as 
it is moved, is no longer in the same state, but in 
another? 


Yes. 
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Then the one, being moved, is altered? 
Yes. 


And, further, if not moved in any way, it will not 
be altered in any way? 


No. 


Then, іп so far as the one that is not is moved, it 
1s altered, but in so far as it is not moved, it is not 
altered? 


Right. 


Then the one that is not is altered and is not 
altered? 


That is clear. 


And must not that which is altered become other 
than it previously was, and lose its former state and 
be destroyed; but that which is not altered can 
neither come into being nor be destroyed? 


Very true. 


And the one that is not, being altered, becomes 
and is destroyed; and not being altered, neither 
becomes nor is destroyed; and so the one that is not 
becomes and is destroyed, and neither becomes nor 
is destroyed? 


True. 


And now, let us go back once more to the 
beginning, and see whether these or some other 
consequences will follow. 


Let us do as you say. 


If one is not, we ask what will happen in respect 
of one? That is the question. 


Yes. 


Do not the words “is not" signify absence of 
being in that to which we apply them? 


Just so. 


And when we say that a thing is not, do we mean 
that it is not in one way but is in another? or do we 
mean, absolutely, that what is not has in no sort or 
way or kind participation of being? 


Quite absolutely. 
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Then, that which is not cannot be, ог in any way 
participate in being? 


It cannot. 


And did we not mean by becoming, and being 
destroyed, the assumption of being and the loss of 
being? 


Nothing else. 


And can that which has no participation in being, 
either assume or lose being? 


Impossible. 


The one then, since it in no way is, cannot have 
or lose or assume being in any way? 


True. 


Then the one that is not, since it in no way 
partakes of being, neither nor becomes? 


No. 


Then it is not altered at all; for if 1t were it would 
become and be destroyed? 


True. 
But if it be not altered it cannot be moved? 
Certainly not. 


Nor can we say that it stands, if it is nowhere; for 
that which stands must always be in one and the 
same spot? 


Of course. 


Then we must say that the one which is not never 
stands still and never moves? 


Neither. 


Nor is there any existing thing which can be 
attributed to it; for if there had been, it would 
partake of being? 


That is clear. 


And therefore neither smallness, nor greatness, 
nor equality, can be attributed to it? 


No. 


Nor yet likeness nor difference, either in relation 
to itself or to others? 
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Clearly not. 


Well, and if nothing should be attributed to it, 
can other things be attributed to it? 


Certainly not. 


And therefore other things can neither be like or 
unlike, the same, or different in relation to it? 


They cannot. 


Nor can what is not, be anything, or be this 
thing, or be related to or the attribute of this or that 
or other, or be past, present, or future. Nor can 
knowledge, or opinion, or perception, or expression, 
or name, or any other thing that is, have any 
concern with it? 


No. 


Then the one that is not has no condition of any 
kind? 


Such appears to be the conclusion. 


Yet once more; if one is not, what becomes of 
the others? Let us determine that 20, 


Yes; let us determine that. 


The others must surely be; for if they, like the 
one, were not, we could not be now speaking of 
them. 


True. 


But to speak of the others implies difference-the 
terms "other" and “different” are synonymous? 


True. 


Other means other than other, and different, 
different from the different? 


Yes. 


Then, if there are to be others, there is something 
than which they will be other? 


Certainly. 


And what can that be?-for if the one is not, they 
will not be other than the one. 


20 ff one is not matter (5) 
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They will not. 


Then they will be other than each other; for the 
only remaining alternative is that they are other than 
nothing. 


True. 


And they are each other than one another, as 
being plural and not singular; for if one is not, they 
cannot be singular but every particle of them is 
infinite in number; and even if a person takes that 
which appears to be the smallest fraction, this, 
which seemed one, in a moment evanesces into 
many, as in a dream, and from being the smallest 
becomes very great, in comparison with the 
fractions into which it is split up? 


Very true. 


And in such particles the others will be other 
than one another, if others are, and the one is not? 


Exactly. 


And will there not be many particles, each 
appearing to be one, but not being one, if one is 
not? 


True. 


And it would seem that number can be 
predicated of them if each of them appears to be 
one, though it is really many? 


It can. 


And there will seem to be odd and even among 
them, which will also have no reality, if one is not? 


Yes. 


And there will appear to be a least among them; 
and even this will seem large and manifold in 
comparison with the many small fractions which are 
contained in it? 


Certainly. 


And each particle will be imagined to be equal to 
the many and little; for it could not have appeared to 
pass from the greater to the less without having 
appeared to arrive at the middle; and thus would 
arise the appearance of equality. 


Yes. 
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And having neither beginning, middle, nor end, 
each separate particle yet appears to have a limit in 
relation to itself and other. 


How so? 


Because, when a person conceives of any one of 
these as such, prior to the beginning another 
beginning appears, and there is another end, 
remaining after the end, and in the middle truer 
middles within but smaller, because no unity can be 
conceived of any of them, since the one is not. 


Very true. 


And so all being, whatever we think of, must be 
broken up into fractions, for a particle will have to 
be conceived of without unity? 


Certainly. 


And such being when seen indistinctly and at a 
distance, appears to be one; but when seen near and 
with keen intellect, every single thing appears to be 
infinite, since it is deprived of the one, which is not? 


Nothing more certain. 


Then each of the others must appear to be 
infinite and finite, and one and many, if others than 
the one exist and not the one. 


They must. 
Then will they not appear to be like and unlike? 
In what way? 


Just as in a picture things appear to be all one to 
a person standing at a distance, and to be in the 
same state and alike? 


True. 


But when you approach them, they appear to be 
many and different; and because of the appearance 
of the difference, different in kind from, and unlike, 
themselves? 


True. 


And so must the particles appear to be like and 
unlike themselves and each other. 


Certainly. 
And must they not be the same and yet different 
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from one another, and in contact with themselves, 
although they are separated, and having every sort 
of motion, and every sort of rest, and becoming and 
being destroyed, and in neither state, and the like, 
all which things may be easily enumerated, if the 
one is not and the many are? 


Most true. 


Once more, let us go back to the beginning, and 
ask if the one is not, and the others of the one are, 
what will follow. 


Let us ask that question. 
In the first place, the others will not be one? 
Impossible. 


Nor will they be many; for if they were many 
one would be contained in them. But if no one of 
them is one, all of them are naught, and therefore 
they will not be many. 


True. 


If there be no one in the others, the others are 
neither many nor one. 


They are not. 
Nor do they appear either as one or many. 
Why not? 


Because the others have no sort or manner or 
way of communion with any sort of not-being, nor 
can anything which is not, be connected with any of 
the others; for that which is not has no parts. 


True. 


Nor is there an opinion or any appearance of not- 
being in connection with the others, nor is not-being 
ever in any way attributed to the others. 


No. 


Then if one is not, the others neither are, nor any 
of the others either as one or many; for you cannot 
conceive the many without the one 21. 


You cannot. 


21 Tf one is neither. (6) 
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Then if one is not, there is no conception of can 
be conceived to be either one or many? 


It would seem not. 
Nor as like or unlike? 
No. 


Nor as the same or different, nor in contact or 
separation, nor in any of those states which we 
enumerated as appearing to be;-the others neither 
are nor appear to be any of these, if one is not? 


True. 


Then may we not sum up the argument in a word 
and say truly: If one is not, then nothing is? 


Certainly. 


Let thus much be said; and further let us affirm 
what seems to be the truth, that, whether one is or is 
not, one and the others in relation to themselves and 
one another, all of them, in every way, are and are 
not, and appear to be and appear not to be. 


Most true. 


-THE END- 
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Conclusion 


What 1s the significance of knowing about definitions? Underlying the work of the early 
Greeks, and a very few others is a principle that is not often, if ever, been well voiced. How the 
names of any particular grammar \ logic are manipulated is determined exclusively on the 
fundamental level of that grammar \ logic by the naming convention. The naming convention is a 
model of the paradigm of logical manipulation for that logic. A naming convention is developed 
from an abstraction denoting some causal relation. For example, both the definition of unit and 
Place Value Notation are the ordered naming convention in the grammar of Arithmetic. Every 
operation in Arithmetic, must maintain this naming convention or that method of manipulating 
the Arithmetic Names is not valid-it will not yield true results. Although common grammars are 
not ordered, they still have a convention of naming that they must adhere too in order for valid 
manipulation of those names to take place. The discovery of the significance of this order was 
attributed by Aristotle to Socrates. That order is established by the definition of a name. This 
means that there are two naming conventions in common grammars-one based on thing, one on 
form and matter. A grammar always starts with a naming convention and the significance of that 
convention-all methods of manipulation of those names must respect and maintain that 
convention. This is another way of saying, as Socrates and Plato did, that reason must follow 
from the definition of a word. 


One would not think of calling someone a mathematician who did not have some notion of 
what a unit was or the significance of Place Value Notation, yet when it comes to common 
grammars, what a definition is and its significance to reasoning more often than not escapes a 
Ph.D. in any field—most cannot even tell you where the meaning of a word comes from. 
Definition is not an infinite circle-jerk. It is still true today what Socrates tried to warn men 
about, we think we know what we do not know. Man is still thoughtlessly celebrating the death 
of Socrates. We are still wandering about in a hemlock induced mental stupor. 


Only after one knows the fundamentals of predication can one then develop the grammatical 
manipulations for constructing larger sentences, just like Arithmetic. For example, The car is red. 
becomes, The red car is fast. The fast red car is mine. etc. The addition of names to a simple 
premise in order to construct larger and larger sentences is determined by the definitions of the 
various words used in that sentence and rules of placement and parsing established by some 
social convention. In other words, despite the technology of our times, we are still fundamentally 
preliterate-the horror of which cannot be imagined by the common man until he finds himself in 
the grips of a judicial system that violates every tenet of human rights-simply because those 
judges are sociopathically expressing their illiteracy. This I know first hand. 


At some point I have to stop editing this, if I am to get it out for Christmas presents, and this 
seems to be a favorable time. Perhaps at some future date I may be enticed to revise this. 
11/26/01 
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Тһе Idiot Crafticus 


A workbook for the Delian Quest. 
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06/20/92 А Triplicate Ratio 
Given BF = Ni, MO=N>- pp e R. 
СЕ = № = | 


АО = СЕ/2 

ВМ = 

ЕМ = К 
АВ = Ε E^ ат 
AF- | N К {в a 
AD = Жыл | 
DQz ^ τ X | Ñ H ë: 
QR = М N 
ОР = 
АР = 
АВ = 
АС = 
АЕ = 
АО = 
ВС = . 5 
ΕΕ = Е с 
ЕК- ВС Ας. 

ВН- BH AO 

















08/12/92 Rusty Cube of a Sphere 

Given AB - N. 

BD- ri 
BG= / 
DJ = | 
CG= má 
BC- fs 


DG= 
GJ = 


AG= 

AJ= BE = 

AE = ВЈ = 

EJ = (4/3 x xx NP _ 
BJ й 








N 7 
/ EN 7 
| V Ë 
CD = 5 м7 
е С 





01/08/93 Pythagoras Revisited 
Given АВ = Sj, BC = Sj, AC = $; 
AG= 


ВН = ae 


АЕ- > 
BF- и 
EF- | ^ 
DE- ш 
ОЕ = A 
AD = 

BD = 

CD = 

АЈ = 

ID = 

CJ = 








06/03/93 Exploring Тһе Properties Of The Curve АН 
Given AG = Ni, AC = AG/N5 
GF = AG/3 

AE- 

EG= 

AF= 

FM = 

GM = 

GN = 

NH = ee 

№ = 

PN = 

PS = 

ST= 

РО = GH = 
SQ= АЈ = 

QT = AB= 
QH = GL= 
CQ= DG= 
CH = BD = 
АН = AB x DG – BD = 
CG= 

















06/07/93 For All Triangles Find BD 
Given AB, BC, AC, CD, AD. ο 
СЕ- ^ 
CF- 

EF- 

DE- 

ВЕ- А 
СЕ- | 
ВС = Jr see 
BD- E 








06/09/93 Rectangular Roots 
Given AD = Ni, DE = N> 

ВЕ = ° 7 >< ἃς 
АВ = / Й 
ВС = / Ж 
CD- A B C D 


CD x AC - DE = 





06/21/93 A Pyramid of Ratios I 


. AB AB 
Given AB = 1, Ар = =, AL = — 
Ni 2 C 
CD x6 ᾗ 


6=1... №, DE = № 














06/27/93 Describe а Circle about a Triangle 
Given AB, BC, AC, find BD. 
BK= 

AE= 

BF= 

AG= 

BJ = 

GJ = 

HJ = 

BH= 

СН = 

ВМ = 

ВМ = 











07/15/93 Pyramid of Ratios || 


Gi ΑΒΞΙ Ap Bes 
іуеп = 1, =N. ° =N 











07/25/93 Pyramid of Ratios ΙΙΙ 


AB D 
Given АВ = 1, Ар = —, е. 
2 М С 


CDz 
BC- 
ВЕ- 
ВЕ- 
ΑΕΞ 








ЕЕ- 

EG= 
FG= 
DG= 


GC = 
CF= 





11/06/93 Gruntwork І on the Delian Solution 


{ ВН 
Given N, BH = І,ВЕ-“2- L 





BD= N: / 2 | N 
ΡΗ - | | 
DK = 

BJ = 

BO = 

JO = 

JK = 

CD = 

KL= 

LP = 

DE = 

BC = 

CE = HO = 
MN = ОО = 
GH = OR = 
CH = AB = 
HN = AC= 
GM = АЕ = 
EH = AH = 
EG = AD - (AB x AC’)'? = 
НО = AF - (AB? x АС)!” = 














11/09/93 Solve for Cube Placement 
Given N, BH=N-1 9 ца 





ВН 
BG- rx CF =N? _ № 


BL = CF. y? e 
ο. ШР: 
BE ⁄ ; 

Вр = й 
NP = H 
GN- 

EN- о--- 
GE- 
CE- 
BC- 
GH = 
EF = 
FH = 
FQ = 
FO = 
ОО = 











MO = 

AF = 

АС = 

AH= 

АВ = 

(AB? x АН)! — AC = 
(AB x AH2)!2 - АЕ = 





11/10/93 Gruntwork II on the Delian Solution 
AE 

Given М, DE = WO 

AD = 

AH = Ж “ G 

AG= / | ANF 

AC = / | i Ию, 
/ / / E 

AB = | | | | N 

(AB? x АБ)? АС = E D C B A 

(AB х AE)'^ Ар = 








11/11/93 Тһе Archamedian Paper Trisector. 

















Given М, AJ = 1, АЕ = = and AC = ы 

ΕΙ - CE= 
EN = ЕО = 
EM = EK = 
CJ = DE = 
CN = DK = 
JN = AD = 
JL= = 
GL = BK = 
GJ = BD = 
EG = АВ = 
EL = АВ-ВК- 
ЕН- АМ- 
НМ- АР- 
АН- РО- 
CO = PQ-DK- 
11/12/93 To Square a Circle 

Given BF = 1, BD = 34 x BE. w 

BE = _ 

ЕЕ = 

ЕН = 

АВ = 

АЕ = 

АЕ= 

ЕК = 

CF = 

BC= 

CG= 


FG= 





11/18/93 Exploring Cube Roots Plate А 


Given М, BJ, ВН = =, ВЕ = =— Р 


NC ο 
Τῷ 





HL= 
FH = | 
НК = | 
а К 
ЕР = | | 
Е N 

FL = 

DF= 

DL= 

FO = | 
LM = 5 
АЕ = 
АВ = 
BQ- 
ВК = 
ВО = 
KQ = 
КГ, = 
ВС = 
DJ = 
LN = 














JS = 
JN = 
NS = 
GJ = 
BG = 
AC = 
AG= 
А1- 
(AB? x AJ)'^ AC = 
(AB x AP)'^ АС = 





11/18/93 Exploring Cube Roots Plate В 


. BK 
Given М, BK = 1, ВН = >, BD = 





М” ^^ 
ОК = 
DN = 





BQ- | Md 
KS- \K ώ 
HR = N | 

ВС = ET 
GK = 
BG = j 
DH = / 
FH = / Ν 
BF = 5 R| N 
CF= : i 

AL= 
DF = 


= БЇ, 
FP = = 


РО = a= 


AD= VEL - AL? - JAB x AK = 








АВ = 
AF = 
LM = 














11/18/93 Exploring Cube Roots Plate C 


Given М, АВ = 1, АК = АВ ХМ, з 
кн / 

s Р 

АС = | 
са = | 
СЕ= | 
ВН = ү 
АН = ч Z 
НР = 
АР = 
АО = 























пе в в 
АЕ= à ° 
АР” = 
ОЕ = 
МО = 


ЕМ = 
МО? - [рЕ + (DO + ΕΜΥῚ = 





11/24/93 Pyramid of Ratios IV 























Given Ni, №, АЕ = 1, АВ = Ni c 22. 1 ў EN 
BK A Ho / | % 

BG= No /j 5 s = N 
205 : 8 | - | 
ОК = А BCD E 
ΡΕΞ 

Bb- EH = 

BK= GH = 

BC= FH = 

CG= FJ = 

АС = HJ = 

CE = DJ = 

DF = JK = 

EG= HK = 

БЕ АН хм Ὃ. 

АН- НК 2х (М - 1) (15 - 1) 

12/04/93 M'?" Exponential Series 

Given M, AF = M, AB = 1. ΖΝ 

ΒΕ- 

ВМ = 

AM = / 

AN= // 

Ар- / 

DF = | 

DJ - F 

АЈ = 

АК- М!“ AC = 

AE= м2“ -Ар- 

АН- м?“ 2 AE= 





12/06/93 Methods: Square Roots 


Given М, АВ = 1, AE=ABXN. 
BE- 


BD- P di 


ΡΕΞ | 
АР = b 
АЕ = Е 
АС = 

АВхАЕ-АС- 





12/06/9930 Gruntwork on the Delian Solution IV 
Given М, АС = 1, А] = АСХ М, 
АЕ = (AC? x АЈ)!" 





AG = (AC x АГ)!" м“ 


222 2 

CJ = | / 

GJ = [ 
4 

GN = J 

АВ- 

СЕ- 

CH- AD- 

PES DK- 

HK = GQ = 

HJ = көде 

АН = AG AD. 

" 57 

BD- or 


DE = 











12/11/93 The Structure іп Red 
Given М, AB=1, АГ. = AB x N. = 
BL= "d 

ΕΚ - / 
АЕ- 
АТ- 





ВЕ- [L 
BJ = k 
IL- ` 

EJ - ` 











12/12/93 The Square Root 


Given N, BE= 1, AF= BE x N, " 
AF BE Ж 


Ар->,Вр->. / ΕΒ 


АВ = / / 
AE- 





AC- 
CD- \ Ж 


GH = N epe 


GH -NAF x ВЕ = 





12/12/93В Generalize 12/12/93 


Given Ni, №, №, АЕ = № pP жел - ~ 

DES i 2 n Мз / / Ί lu 

ΠΝ Й 1 k 

AB = : ° 

BD = | T б 

ВН = м ML / 

GH _ N τ | р Z 

` US _ БЕ Z 

Т стт VO 


GH -2 x = - Б 
№ x М» Se 









04/06/94 Inscribe a Circle in a Triangle 

AK = LS ача 

BD- Ἢ 
ЕК = 7- 
СЕ- < — 
АМ- 

АН- De 


Given AB, BC, AC. А 
АЕ = р | 
τς ВМ- 


ВЕ- BRS 
DF = се 





04/21/94 The Cradle 


Given М, АВ =1, AL = AB x N. 

AF =` / 
АС = 

ΑΙ - 

BL- | 
BP = | 
LR = | 
FL = 
ВС = 
ВЈ = 
Л. = / 
BF- и 
FJ = R 
CF = š 
FG = 

GN = 

CD = ας 

DM = AG AD. 

na GN ΡΜ 




















04/26/94 Tangents and Similarity Points 
Given Вт, Rs, D, AC = Rr, ae Ee 
BD - Rs, AB - D. РА κ 
чи р N 
AE= 

CE= 

AO= 

AG= 

GO = 

ВН = 

BO= 

НО = 

GH = 

АР = 

ВР = 

АЈ = КР = 
а JK = 
JP= 














04/27/94 Тһе Chordal or Power Line of two Circles 

Given AB, AD, BC, IJ. M ΤῊ 
АЕ- 7 he, 
BF = | 
GH = 
СІ = 
AI- 
BI= 
АЈ = 
АК = 
ЈК = 








04/28/94 The Power Point 


Given AB, CD, EF, AC, AE, CE. — N 
КЕЙ J Май 

АН = 
АМ = 
ЕМ = 
АК = 
ОК = 
GJ = 
А] = 
АМ = 
JN = 











04/30/94 Пімісіоп М? 
Given №, №, АВ = №, ВС = № ο ë 
AC= — af 








05/01/94 Two Circles and a Parallel 

Given Rj, Ro, DE = Rj, BC = В. ә 
CN = xd 
ЕО- 
CD- P 
CE = x ge. 
ES = ` 

NS = 
SQ= 
AE= 
AD = κ 
iuc < 
AP = 

DO = 

DL = DR = ТВ = 
АС = ML = DK = 
АМ = СК = CH= 
AO = CM = MH = 
MO = MG = GL = 
MR = GJ = 

RO= 











05/04/94 Two Circles and a Tangent 
Given Κι, Ro, О, М, ЕК = RI 

BC = Ro, CH = D, FG = 55 

FL = 

АК = 

ЕК = 

АО = 

GL = 

GM = 

AJ = 

АЕ = 

ЕЈ = 

JL = 

ЈО = 

GJ = 

ОМ = EF = ЕН = 
СН = НО = МО = 
НМ = КМ = МН = 











05/16/94 Tangent to Diameter and Circles 


Given №, №, CF = 1, CD = N P i 
EJ = CE x №. 

CE= 

ΡΕ = | 
"dn F 

JG = \ 

BE = N 

EG = EM 
BG- - 
ВЈ = 

JK = 

BD = 

ВН = 











05/16/94b Tangent to Diameter and Circles 
; DF | 
Given Ni, №, AF= 1, DE = N Ж 
AJ = AF x №. | / 
DF= / 
HJ = | 7 | 
ЕС = 
ВЕ = 








ВС = 
ВС – КЕ = 





10/27/94 Method: Square Root 


Given М, AB = 1, AG =АВХ М. uem 
Во РА 

ВЕ = 
АЕ = 
ЕН = 
DF = 
AD = V 
BD- 

DG = 

FJ = 

DH = 








DE= 
AE = 


AB x AG - AE = 





10/28/94 Method: Square Root 


Given М, AB = 1, AH = AB x N. — C-K 
BH = Ж = 
ВС = 
GK = 
AG= 
DG = 
AD = . 
AL- EN 
GL = | 
Вр = 

DH = 

DK = 


A EF = 
GJ = 7 


AE = 
JL= 
FG- AB x AH - AE = 





AF = 
FJ = 





10/31/94 Divide а Segment Such 
Given М, АВ = 1, АЕ= AB x N. 
ВЕ= 

АР = 

АЈ = 

ЕК = 

ВО = 

BJ = 

BG = 

DH = 

DG = / | 
HI = 4 5 
ВС- 

АС- 

СЕ= 

СН = 

СЕ = 








EF = 
ВЕ = 
ΡΕ = 
Ср = 
ВЕ? – ЕЕ = 





12/24/94 Power Line at Square Root 


Given М, АВ = 1, AJ = AB x N. | 
с "i u 
ч 227 

АС- | Е 
DG = 
Ñ | | / 
3 N m | 
DJ- iw | р 








DS = — ¿ —— 


FK = 
ВЕ = ВР = 


ВК = КР = 
FI = МР = 
ВІ = OS = 





12/26/94 Point G 

Given М, АВ = 1, AFZ AB x N. 
ВЕ = 

ВЕ = 

ЕЕ = 

ЕК = 

AD = 

CE = \ j 
BC = м 
СН = ΡΟ; = 

DG, = DG, - DG, = 

BD = 











01/06/95 Alternate Method Quad Roots 
Given N, AC=1, AJ=ACXN. 











СЈ = 
АЕ = 
СЕ = 
ЕЈ = 
ΕΝ = 
ВМ = | | 
MNS ` | ж 
NO- "T 
BE- 
ΕΗΞ (AC x AP) АС = 
BJ- та 
MJ = ко 
МО = ΝΗ 
ML = 
JL= ү 
PR A 
(АС? x АЈ) AD = 


AG= 





09/13/95 A Study іп Placement 
Given Ni, М», Мз, Ng. 








N 
Given AE = 1, АВ = AE х ут, 
2 
Ν 
AC = x. what is GH? 
4 
AD = 
ΡΕ = 
ΡΕ = 
CD = BE = 
CF = EG- 
CE- FG- 
BD- ОН = 
_ N 
BE= Given AE = 1, АВ = AE хр 
EF = 2 
N 
EG- BG = АБ хүр. 
4 
FG- 25 
GJ = = 
М ΒΕ - 
Given AE = 1, АВ = АЕ x Ñ, ЕС- 
ЕЕ = АЕ х үү. ΕΕ = 
РЕ = ЕС = 
BD = GH = 





10/14/95 Alternate Method: Square Root 
Given Ni, No, AB= 1 
AF = АВх N;, АК = AB x No. 





AD = AB x AF- AC = 





10/20/95 Four Times The Square 

| АЕ G 
Given М, AE= 1, АВ = WO p ` .F 
ВЕ- РА | 
АЕ = | —— = = 
АС- Е D С ВА 
СЕ = 
EG = ΒΡ - 
ΡΕ = 4 x (AB x DE) ` 
BD= 





11/01/95 Gemini Roots 
Given №, №, №, АС = 1 Ν M 


А С № Р: 2 N < м ας. 


АЕ- / ж 
АЕ- с 
ΕΝ - О 
αν = 
GK- 
EK = 
EO = 
OK = 
DE= 
DO = 
DJ = 
CD = 
СЕ = 
CJ = 








№ -1 ABxDG_ 
2 С BD 5 





11/05/95 Gemini Roots Again 


Given N1, N2, АС = 1 S R 

AL= AR ІМ- АК καν 
Ni №. | 

ies / 

AR = / 

ЕО- | 

FG = Ө 

АК = DE- 

DO = DF = 

AB = AD = 

ВЕ = АС = 

FO = EG= 

ОО = CE= 


NP = Ni МАСХЕС 


CD= 2 CE 














12/01/95 Method for Equals 


Given N, AH=1, AB= АБ 22 Р ὃς. 

AR- ЖАҚЫ 
ЕР- Yr 
АР = 

СЕ = 

СН = 

CL- Ша 


МР- 2Χ(Ν -ε 1) 






Н 0 FEDCB А 





12/20/95 Just for Fun 
Given М, EF = 1, Е] = EF x N. 
АЕ = 

ΑΕΞ 

ΑΒΞ 

ВЕ = 

ВЕ = 

ВН = 

ВЈ = НО = 
Вр = EG, = 
BG= GJ = 
BC= ЕС» = 
GH = Есі 
DE = EG; 








12/29/95 

Given Ni, №, АС = №, СЕ = М». 
ΑΕΞ 

АР” = 

АВ = 

ВС = 

BD = 

Ср = 

ΡΕΞ 








01/07/96 Two Cube Rustic 


А 
Given AD 2, AF -55S нб 
АВ = Ж Ж 


АС- 











01/08/96 Alternate Method: Power Line 
Given Ri, Ro, D DE = ЁК, 

KM = R5, EK = D. 

ОМ = 








/ N 
A | 














01/13/96 Pyramid of Ratios МІ: Moving the Point 
Given №, №, Ар = 1 








AD | BG 
АВ = ВЕ= ү, 
BD = 
BG = 
BC = 
AE = ee 
АС- "m 
= DF = 
ΕΕ- pog 
С Tess DG №+№-1 


EF (№1) (N; -N))~ СЕ” N-1 = 





01/17/96 A Right Triangle In А Given Ratio 
Given М, АВ =1, АЕ = AB x N. 





BE- 
BD- 

DF- 

DE- 

AD BC- 
DH- "o 

AH = nod 
AG- pre 

GH = 2. 

FG = КЕ 
AF= AE ΕΕ. 
CD= АВ” ВЕ” 





01/17/96 Divide Тһе Sides Of A Triangle In А Given Ratio 
Given МІ, М2, AB=1 ——. 


CF 
AG = ABXN;, Вр = < + ВС 





№ 
ВС = 
ВЕ = : 
js i P d 
АЕ- =” 
т КМ = 
са НК = 
T HM = 
= ВМ = 
2277 BH = 
mE GM = 
ng LM- 
AE- ae 
AG GL 
МО = AB BH" 





01/21/96 Тһе Power Line for Cube Roots 


Given М, BH = 1, ВЕ = E 
ВР- 
НО- 
BG= 
GO = 
GN = 
NO = 
GH = 
ЕС = 
ЕО = / | 
MO = а р | 


ЕМ = 
EL- РОМЕН 


ІК- im 














LO- poe 
LJ = Е 
ЕЈ = Eee 
АЕ = АС = 
АН = A 
АВ = (AB? x AH)'^ - AC = 
DE- (AB x АН)" - AF = 





01/22/96 Alternate Method: Square Root 


Given Ni, М», AF= 1 E |. 
GL í r 


ΑΙ = ΑΕΧΝΙ, GK = ў: жу; 
2 / / 


sin LK 
AM= 
AJ = ET 
AG= B 
GL- 

FG = 

FK = 





АЕ = 
AD = 
DE= 


KL= BD = 
m АВ- 


AK- AB x AE- AM = 





01/24/96 Тапдепі 

Given М, AB=1, AE=ABXN. 

BE= РА 
Вр = | 
AD = 
DM = \Е 

DH = N 
CD- κ 
222 " 
СЕ- ΑΙ = 

СІ- AJ-AN- 











01/25/96 Projecting to the Cubic Similarity Point 

Given N, BE = 1, BC = 50, νη T 
BD- 

DK- А 
DJ- E 
ЈК = 

ΡΕΞ 
CD- 
CK- 
HK = 
СН = 
СЕ= 

ЕК = 
ОК = 








01/29/96 Linear Division 





Given Ni, №, АЕ = 1 F. 
AE G РА № 
АН=АЕХ №, АС => WAN % 
> b Ν 
< D ----- 
СЕ = AE х М». Е р ο. ΒΑ 
ВС- ES 
CE- NI 
BE = Ἢ 
CD= 
DE= ВС = 
АР = СЕ = 
DG = BE= 
Given Ni, №, №, AE= 1 CD= 
AE DE= 
AH = AE x Ni, AC = ў. AD = 
CF = AE X Ns. DG= 





01/31/96 Gemini Roots 
Given №, №, BC = 1 
BJ = BC x №, CR = CJ x М». 
CJ = 

СІ: 

I = 

ВЕ = 

АВ = 

АЕ = 

СЕ = 

ЕЈ = 

FO = 

HS = 

FI = 

ЕС = 

AG= 

OS = 

GO = 

АЈ = 

GL= 

FU = 

AH = 














ОК = AD= 
АС = CD = 
CH = DH = 
HJ = EN = 
CE= AE= 
ΑΕ ΑΕ. 

FO EN 

BD= ВН = 
BC x BJ - VBD x BH = 





02/02/96 Find A Segment 
GivenN, N»2- 1, BC-1 
ВЕ = ВСх М. 

BD = 

CD= 

CH= 

DH = 

DF = 

AD = 

АВ = 





1 
AB-qw 5 





04/14/96 Method for Unequals 
Given №, №, СМ =1 








cp М тм - CM - 
Ni № ` | “ 

EL- "3 

BL- 

BM- HK = 

BC = CH = 

BK= HN = 

KS = AF = 

EH = ІК- 

ЕК- ΚΟΞ 

СЕ- PS = 

FM = (Ry — 2)(Ni = 2) _ 


FS = Р5 (NIN -- 4) 





04/16/96 Given Three Radii 
Given №, №, AJ = 1, 


i.t мо 
(NU М» 








04/17/96 А Circle In А Crescent 


Given Мі, №, №, AJ = 1 
_ AJ AD _ BJ 














04/17/96b A Circle In А Crescent 
Given №, №, №, AK = 1 
ле μμ. бс 
М1” N?’ N3 
AF= 
FP = 
FK = 
AE = 
EH = 
DE = 
DH = 
DN = 
DF = 
CD= 
AC= 
CF= 
FJ = 
ЈР = 
FS = 
PS = 


QS = CM = 


a GN = 
CS = _ 
Со = ВЈ = 
NQ= ВЕ = 
DQ= FO = 
DL= 














04/22/96 
Given Му, №, АС 














BM EI 

ВЕ = EG-w. 

АВ = 

BM = 

ВЕ = 

ΒΙ.- 

EF- 

EI - 

FG- 

BG- 

GL- 

DG- NR 

GH= GS = 

B RS- 

M DT = 

Bie DS = 

ie RT= 

Bj = OR = 

Due OT- 

ΗΝ DO- 

IN= OQ = 

EJ = eus 

EN- per 

Go = FU = 
ΟΕ - 


ΝΟΞ 





04/23/96 Found а Sketch 
Given М, АВ =1, АН = АВ x N. 
BH = p 
BG = Fd 
BN- 4 

GO = | 
τ ін 
GM = 
GH = 
AG= | P 
AM = ` 
АГ, = 

LM = 

JL = 

АЈ = 

AD = 

BD= 

ОН = 

DJ = 

BC= 


DF = 
CD= 
CF= 
CE= 
BE= 
АЕ = 
ЕК = 
ЕК - CF= 





04/24/96 Three Circles Tangent to а Chord 


Given М, АЕ = 1, АС = AL 
ΑΡΞ 
DO = 
ОВ = 
CD= 











CO= 
PO= 
CP= 
CK= 
JK= 
КО = 
JO= 
KS = 
SO= 
JS = 
ST- 
JT= 
TO= 











04/25/96 One Over N « One 
Given №, №, AC = 1 

AF = AC x Ni, FK = AC x №. | 
СЕ= Ж жыл Ἢ 
АЕ- Е E D C B A 
EJ = CD= 

DL= DH = 

ЕЕ = HL= 

DF= ВС = 

СС = 1 




















04/27/96 А Root Figure 
Given М1, №, CD= 1 
ΟΕΞΟΡΧΝΙ FK = CD x No. 
CES 

DM = L М 
EL = F E D CB А 
dd са- 

EF = 





K L| M 





a BC = 
KL= 


AF = 


AC= 
BD x BF - BD = 





04/29/96 What is DJ? 

Given N, АВ = 1, АС = АВ x N. 
BG = 

BF = 

FK = 

FO = 

AF= N | 
ΡΕ- < \ 
КО = ОН = ΡΙΞ 


НО = SN IN= D 


ΡΟ = М+1 














12/20/96 Alternate Method Quad Roots 
Given №, No, AB = 1 ж 
AL = AB x Ni, BQ = BS x №. РА κ. 
BL= / \ 
BS = 
LT= 
BH= 
HL = 
AF= 
FL з 
BF= 
ЕР = 
FN = 








EF = 
EL= 
FG= 
GO = | Т | 5 | 
с е с ; 
LR= AJ = 


з (AB x AL?) *— AJ = 














04/04/97 Triangles 

Сіуеп АВ, АС, СР. Ci 
AD= N 
BD, = 

BD: = 

ВС; = b 2 
BC) = Ώι A D2 B 


C2 





09/11/97 The Ellipse 

Given №, №, Ар = 1 
AD AD 

ЕЕ = Np АВ = NS 

BD- 

BJ = 

АС- 

ВС- 

СН- 

CJ = | 

СС = € 

ΜΝ = 











02/10/98 A Square In A Triangle 

Given N, AE=1, EG=N. с. 

АВ- | 

BD- oH 
Ар- Ε “қ 
АС- | 

ЕС = 

АЕ 





— (3 +1) = L J | І 
AC-(N*D E < = 





02/25/98 Alternate Method Root Series 


Given М, AH = 1, НМ = AH x N. 
HJ = 
ЕН- 
АЕ- 
Ес- 
ΡΕΞ 
АР” = 
ΡΕΞ 
BD= 
AB= 








02/25/98B Sum Divided by One Powered 
Given №, №, АН = 1 

HM = AH x №, AN = АНХ №. 
НО = 

AO= 

AF= 

FH = 

ЕС = 

DF= 

AD = 

DE = 

BD= 

АВ = 

AH Б + NI 


AB | № 


uo 











07/24/99 On Gemini Roots 
Given №, №, АВ = 1 


CE 
AD =АВХ №, EF = wr. 
BD = 
ВС = 
СҰ = 
Cre 
FV = 
ΑΙΞ 
БІ 
DI- 
IR - 
АЕ = 
АС = 
ЕР = 
CES 
ВЕ- 
EI = 
FI = BH = 
FG = EH = 
EG = CI = 
СІ = ЈО = 
СМ = СЈ = 
Ta = Л = 
ЕГ, = СҮ = 
BR = СҮ СЕ 
Ва = CW ЕЕ 




















08/11/99 A Delian Solution 
Plate 1 

Given М, АВ =1, АС = AB x N. 
BG= 

AD = 


Plate 2 
BF= 
FG= 
AF= 
ЕХ = 
МЇ = 
Lf- 









































Plate 3 
ML= 


Plate 4 
SX = 
Lg= 
QX = 
Fg = 
Xg- 
Qs = 


























Plate 5 
Kg= 
GK = 
GJ = 
GT= 
IT = 
IJ = 











Plate 6 
ЕР = 














Plate 7 
fi- 














Plate 8 
ΝΗ - 















































Plate 10 
Foz 
Xoz 
mo = 
Ym= 
ЕІ = 

IL = 











Plate 11 
IS = 
In= 

Хр = 
QR = 
KT= 
KY = 
KQ= 
RY = 


Plate 12 
Xd = 
































Plate 13 
ег- 


Plate 14 
АС- 
АЕ- 
ВС- 
ВЕ- 
СЕ- 
Ес- 
































Plate 15 
СП = 
ВО = 
GU = 
UZ= 
UW= 
Gg= 

















Plate 16 
tu = 
gt= 
Gt= 

















Plate 17 
Rt- 
Ку- 
be = 
Кс- 
су = 
Ум = 

















Plate 18 
WZz 
Wv = 
Zv = 

















Three Pieces Of Paper 























Three Pieces Of Paper 


Introduction 


Is a novel about the search for a method to divide angles into at least three equal parts. 
The novel is written in the relatiologic of Geometry and the tautologic of basic Algebra. 


I suspect that someday I might have something of significance to write here. J. C. 
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11/11/93 Тһе Archamedian Paper Trisector 


If one accepts the facts of the original figure, one only need prove that 
BK - AB. 

If one does not accept the facts, examination of the construction 
should make it apparent. Does FK - BK - АВ? 























ο 
N:= 4 AJ:=1 АЕ M EJ = AE EN = AEEM := AE AC := АЈ 
N 
CJ: AJ- АС CN := JAC-CJ. JN := ον) + СР JL = = GL := m GJ = = 
EG := EJ - GJ EL:= EG? + GL? ЕН = ЕСЕМ нм = SEEM ans AE + ЕН 
EL EL 
Co; SEN се ,- AE-ACEO:- СО CE ЕК - EN AE pg - CEAE рк ,- CN FK 
EN 


AD := АЕ- DE KN:-EN- EK BK := KN BD = | BK? - DK? АВ: Ар -BD 


AB - BK = 0 AB = 0.25 If PK is parallel to AJ, then... . 














AN := 2-EL АР:- AB PQs PQ- DK = 0 
N 
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042994 


Given АВ, АҒ, ВЕ, what is EF? 


М1:-2 Ν2:Ξ 3 Να: 5 АЕ = Ny ВЕ := №, АВ := N3 


1 


/ \2 
AD := ВЕ DE := AB DF := AF - AD EF := (DE? + ОЕ?) 


EF - [Ny -2 М1 N3 + N22 ΝΑ = 0 


042994.тса Раде 1 
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010496 The Archamedian Paper Trisector- Without the Numbers. 


Given any circle AB. 
Given any circle BC such that BC < 2AB. 
Construct AE such that AE = AC. 
As AC = AB + BC 
and AD - AB so too DE - BC. 
Construct DH parallel to BD. 
Construct CE. 
As AB - AD and AC - AE, 
А ABD is proportional to A ACE, 
therefore CE is parallel to BD. 
From here one can take two paths. 
Construct GJ parallel to EF. 
As CE is parallel to DH, 
DG - CH. 
As GJ is parallel to EF, 
DG - FJ. 





N rd 


As Z HBJ is opposite pm 
and equal to Z GBD, t 
DG - HJ, 


therefore / DG is i CF. 


As CE is parallel to DH 
and EF is parallel to GJ, 
EGBD is equilateral. 
By construction DK - KM. 
As DH is parallel to CE, 
CH - DG. \ —— 
As DK is equal and opposite СН, N M 


MK + DK + DG is Ρα. 
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042897 


М := 1.458 AD:-1 АС = AD. N ΝΞΝ 














М. 
ДМ CD := JAD? + AC? рн := CD 
/ / N 

L ΚΖ} K ` CG = AD DG := AC СН := DH - DGCH = 4GH? + CG? 

/ / > N 
/ / Bw № HJ - СС DJ ‘= DG 
У! | ας ТӨРК рр 

H ese E ЕН := HJ + DH - DS ұр, рн DE: DH - (EF + FH) 
(6 Е Е 0 2.DH 
P AB:= DE ЕС: DG- DELM := СН LK := EG 
с Β Α KM = гм? —1,К? BE:- AD BK := 2-BE BM :- BK + KM 


Some Algebraic Names: 


AN c1-CD-0 N-AC-0  4N!'41-N- GH- 0 2% -24N e 1N 42 - CH- 0 


__1___кң-0 ο ΝΕ, mag 24 
К? +1 N +1 
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Trisection and the Cube Roots 042997 
If trisection can be placed at RUE, then PV is proportional to RW. 
М:=5 АВ -1 АН := АВ.М 
ΒΗ := АН – АВ BJ := BH 
1 1 


/ \3 f \3 
АС := (АВАН АЕ:= AB АН?) 








СЕ:-АЕ-АС CE = — 


AE :- AC + CE 











ο 


(For the next two equations see 
042897.) 


L K| J Ра ed AD 
6 5 | AM AAU / MU / 




















MR ‘= 2-AU + AU: 


ВС := AC - AB РУ := NP МУ 


AN = АС + СМ ОУ := AN UW Ξ AM 
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A Square Root Figure And Triseciton 042398 


In this square root figure, what is the radius of the circle with the 
trisected angle? What is the radius CH? 


М:=5 АВ = 1 АЕ := AB:N ВЕ := AF - AB 



































1 
ж AD := (AB-AF)? ВЕ =Ë вр:-Ар-АВ 
/ 2 
4 1 
/ , E 
/ ΡΕ З BE- BD EQ:- BE DQ з DE? + EQ’) 
СЕ рО := ве ом = ЕТО рм:-ом- DQ 
р 
X ЖА ии АЕ = АВ+ ВЕ AC = АЕ py ™ 
| й СМ := АС аһ:- CM PP ср,-Ар-АСс 
neu DM 
Q CD аЬ АС 
Са := — Да = АС + Са CH= 
2 Аа 
AM AD Ас:= АМН нм - см - CH 
Т 5 В см 
НМ - Ac = 0 
2 
HM LAB INN о CH-AB. (N+1) -ῃ 
N+4alN +1 4.М + 16 4N +4 
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Three Piece; Of Paper 


N ч 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 












+ = 


= % 
` ] М 








- - 
т/АВС 2 
"т/АВО ` = 3.000 РА 














John Clark 





07/09/00 Alternate Method Quad Roots 


№:=3 АВ:=1 AG ΞΑΒΝ AD —4AB-AG 
BD :=Ар- AB ВС:-АС-АВ 
DG:-BG- BD DM:=\BD-DG 

АЈ:=Ар АК:=АР ВМ -4BD?4 DM? 

GM :- |pG2 pw? АЕ := СМАЈ 


K BM 
AC:- ВМ-АК 




















ale 


(AB-AG?) - AF- 0 | (AB-AG) -АС-0 
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08/01/00 Alternate Method Quad Roots 


N:-5 AB :=1 АС ΞΑΒΝ 


BG := АС – AB ВЕ > AD :=4 AB-AG 


АЕ:=АВ+ВЕ  DE:-AE- Ар NY :=DE 





BD :=AD- АВ DG:=BG-BD ЕО :=ВЕ 


DN := BD DG № а DE? + (DN + ЕО)? 

QR:=AE 0Q:=BG — NO:-40Q?- νο 
2 

рО = МО2:0К NPiNQ-PQ MN: | pw: BD DN  GN:- DG? DN? 


OQ 2 














шік 


GM :-GN- MN FG; TEM AF:-AG- FG (ABAG?) - AF- 0 
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08/01/00B Alternate Method Quad Roots 


N:-5 АВ :=1 АС ΞΑΒΝ 
ВС := АС – AB ВЕ > AD :=4 AB-AG 


BD :=Ар- AB DG:=BG-BD ЕО :=ВЕ 
DN:=\BD-DG ВМ :-4BD?4 DN? 

GN рє? + DN? DE:=BE- BD 

NQ :=4 (DN +EQ)?+DE? AN:-4AD! 4 DN. АЕ:=АВ+ВЕ AQ AE? 4 EQ? 


2 2 2 
KN :=NQ +AN-AQ км:-км MN -4KN!- ΚΜ} GM:GN- MN. Gr = ον 
2ΝΟ GN 

















шік 


AF := AG – GF (АВ-АС*) — AF - 0 
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In Trisection What Is AB? 08/02/00 


In the trisection figure given and given 
AC as the Unit what is AB? 


АС:=1 М№:=5 АЕ :=АСМ Ap АЕ 


ЕР :=АЕ ΡΕ -AD DP:-4EP/- DE! FP:-EP 


CE:AE-AC Ср :=CE-DE CF -4FP.- Ср? DP 
РЕ :=СЕ DR:-DP4PR СЕ:=|Ср?+ DR? 


2 
CS E DS:-4CD!- CS? DL :=Ар 
































C 
LS:-4DL/- DS? | RS:-CR-CS LR :=RS+LS 
ΒΡ := ОВ ,p.-AD.BD ST 315 RT:-RS-ST 
CR 
In trisection the length RT to the | pre -a AEN ipen 
similarity point is equal to the radius of 2 2 
the circle. 
DP =1 СЕ:-М-1 CD ум 1 CF зам 2)N4-2)— 14е 
2 2 

DR loa N 2)(N+2) N-CR=0 cs =i {N= LS -1 (№+4м- 4) 

2 4 N 4 N 

2 

ps; 1 N(3-N= 2:(N - 27 (N € 2) RS-lqaN-2 Nt лв 1 (№ +2М-2) 

4 М 4 М М 

2 \ 

BD 1 (м-2уДЁ+>М-2) (3N-2) AB-0 AB.N2- 3.N+2 = 0 

2 N? N? 
If the ratio of AB to N is given, | қ З 
such as М/АВ - X, then the Unit X :=4 -XeA4-XX- D] αχ. 3.064 
AC can be found from a cubic 2) 


equation. PT τ... " 3, 
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080300 Trisection 


If 2 IQ = EK then 2 JK = EK and the 
figure projected from BCD will 

















Beer H yeild a trisected figure JKL. 
E М:-3 BD :- 1 
\ AB PD appear АР:=АР 
\ 2 2 
Ó 5 BP:= AB+AP ВО := ËP АЕ:=АВ 
Р Ὀ 


Ν 
DO := BD- BO GO :- АВО ФО 
ER := BS ТО:- ЕЕ GT :- GO- ТО AS - ХАВ? - ps? 


ES = AE- AS BR З ES OR:= BO- BR ET - OR. 10 = E! © gj .- 1ю_ BO 
GT 





AI: ВІ + АВ BE :- AER? + вв? GE - BE Gr = SECO gp .- GI GE AK = AI IK = EI 
GT 


2 2 2 
-K +A AK pecan АҚ ЁК _„ 
2.ΑΙ IQ 


IQ : 


Some Algebraic Names: 


15-50-% 1-2. .po-e 1 ,3,4М-3-С60-0 
Ν . | 


> 
2 
= 
2 


/з\ / N 
кчы Sn лесам πε μα o салс 2 N. gro, 


S 


ЕЛГЕН? с 


-1 
4 
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μμ. πμ ο 
(-a4aN- 3 + 24N j 























80 йыз 





N| = 
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08/07/00 Proportion Series ΙΙ 
Two unknowns have the same 
proportion as two givens and the sum 


of the unknowns are known. Find the 
two unknowns. 


з ABBC (о. CDBC 


ВО : —— — — T ка айлы 
АВ + CD АВ + СР 


BO - 3.75 CO - 1.25 


BO  CO- BC = 0 
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mZUDG = 69.867° 
mZUDCI= 23.289 Trisection and the squareroot 


mZUDG figure. 


mZUDCI ` 









































mZUDG = 69.867? 
mZUDCI = 23.289° 


mZUDG 
—mZUDCI = 3.000 
Trisection and the square root 


2x 
ә £ 


ws 





























08/23/00 Trisection In А Square Root Figure 








_ AP-AE 


АЕ ΞΑΚ-2 (ΕΕ) АК = 
АК 


(N-1) 
(N41) 


Does KS - FK? 


(3-М--1). -ВЕ-0 


ВР:-АР-АВ  DP:-BD- BP 





N^ 4 6-N +1) 
(N+1)° 





М:=3 АВ :=1 ΑΡΞΑΒΝ 
АС := AB ‘AD BD :=AD- AB 


BN “> KN :=BN CJ:=BN 


AJ:=4AC +C АК i= AJ 


2 2 2 
АМ '=АВ+ВМ ΑΡ „АК +АМ -KN 





2.ΑΝ 
АҒ-АРАМ  pK:-AK-AF EF:-FK 
AK 
- AR- 0 BR :- AR- AB 


NP:-BN-BP Κ5ΞΝΡ КЅ- ЕК - 0 














082300.тса 


Given the square root figure drawn for 
trisection, what is AR given AB and 
AD? 


Page 1 


09/03/00 Ratios In Trisection 


How does BF vary with BC? How does DF vary with BC? 








BG:-1 BE ==” ЕМ :=ВЕ ВО :-42 BE! 
EN BE EK: BEBE  yw.gN gk вк = ВО 
BO 2 

2 N 

BN :=4BK?+ KN? вр = В вс BD 


BG N5 





CG :=BG-BC CJ:'-4BC.(CG AJ:=BE 


АС:ААР-СР АВ:=АС-ВС АЕ:=АВ+ ВЕ 


JH:-——  AH:-AJ-JH AL = JL :=AL- AJ 





ΑΗ ΑΜ 


LM:-JL AM:=AL+LM ΑΕ - BF :=АЕ- AB 





-1 М1 _ 
ορ 


2 
Ν2 


0 


(AN ,- 2N3- N42] Па 2- 3) (N,- РЕ» 542] _ BE _ 4 


1 
2 2 
(N 2 Ν 1) BC 
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DF :- BF - BD 








(Ny-N 2) (7 - 19)-12.2Ν 24 YTNG +2.N 2 10N N5- 6.N УМ > | 


ΑΝ γ᾽ 


-DF-0 


(81- №2) 21) - зам 1 -10N4N5- 6-N J N 54 173+ ім м Fell ODE, 
мүм, BC 
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Goshdarn Good Pencil 09/16/00 









































N 
L 
K 
N 52 
ВС :=1 ВЈ :=ВС-М BE:-4BC.BJ 
CJ:=BJ-BC а= ІСІ 
Ј | D CB А 2 
МО := СЈ CR:=CJ 
СЕ:-ВЕ-ВС ЕІ:-СІ-СЕ EJ ΞΟΙ- СЕ 
о EL:-4CE-EJ EG := ELEL сі.-ЕІ-ЕС 
O EL+IO 
со СІ +10? ОР:-СО 
ΙΡΞΙΟ1ΟΡ EF ΠΕ: рокі EF 
EL + IP 
ο O 
P FO -4JrÉ410? ok .-19'NO 
FO 
FK :: OK - FO ro eT QI:=FQ+FI CQ'=CI-QI QJ:-CJ-CQ  QK -4CQ-QJ 
1 
š 3 
p: C9 CR вр -ср+вс (BC2JBJ) - BD = 0.000004486957912 
CR+ QK 
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Em 
H α FE DCB 
KM :=GM- GK JK:-CG AG η 
2 2 
quilt 20 ВЫ: ΥΝάΝΙΓΝ2 _ 


2/Ν2-ΝΙ) 





Midpoints and Similarity Points 09/18/00 


What is AE given the radius of the two 
circles and the difference between their 
centers? (External Unit). 


N1:-2 М 5:73 М 3:78 
BC:N, GH:=N,) CG:=N3 
СГ-ВС GM :=GH GK :=CJ 


BH:-BC4 CG« GH ВЕ ;- ВН 


2 


АН:-АС-СН AB:=AH-BH АЕ:=АВ + ВЕ 


What is AE if given the difference between their extremes and the radius given 
as a ratio of that segment? (Internal Unit). 








L(N4N5-N4N4 





Шын 
Н G FE DCB 
KM :=СМ- GK JK:-CG АС Eeu 
N4N5-4N4N4CN4N 
lp BOT ЫЫ 


Мі:-3 М2:-7 N 4:74 N4:-9 
N 
ВН :=1 вЕ:= ВН вс:=вн._1 
2 Ν2 
N3 
GH BH CG ‘= BH- (BC + GH) 
4 


CJ :=BC GM :=GH СК '-CJ 


АН:-АС-СН AB:-AH- ВН AE:=AB+ ВЕ 
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11/13/00 


Given АВ, DE, AD find ВЕ, AC, CD, ЕС, BC. 


Мі:-2 М2:-4 №з:=1 


АВ-М| Ар =М DE =N3 


2 2 
ЛАв?+А0? вғ-АВ рс DE gg L[Ap?. p? 
BD BD 
AAB!-BF' EG -4|DE?- DG? 








BD = 
AF := 





FG =BD-(BF+DG) ЕГ-ЕС FJ:=EG АЈ: =АЕ- ЕЈ — AE:-4EJ'- AJ 8) ΞΑΡ 52:ΞΡΕ S4:-AE 


2 2 2 
54-51-65 К ; 
ΑΗ ΤΕ ΕΗ i= АЕ? — АН? СН ЗЕНОН: АС ΞΑΗ- CH СЕ =АС DE CD ΞΑΡ- AC 
251 AB 4- EH AB 


ο... Ny IN 2+ 2- NN з 
n ~ ACC 
NINI №2 ΝΑ: -N 3 N ΝΣ +N N gs 2.М rN: ΙΝ +N, М3 М+М М 1 


Ln М+М e N4N = МЕРЫ 1 +N? - Ny 
--'' ο ου СЕ-0 
СРО РО Ре ЕІ -N 3 М ΝΣ +N N 3 23 rN: ΙΝ +N. Να Ν4 ΝΑ М i 





N: 
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Means On Means 11/28/00 
Modify 02/28/98 for Mean proportionals between E and 























J. 
T АЕ =1  N:=3 ЕЈ:=АЕ:М ЈК :=АЕ 
Q e 
J . | 
= КЕ EH::EJ-HJ Gg -EE 
ЈК + EJ ЕН + НЈ 
n _ EG-GH 
EG:=EH-GH  FG- ΟΣ EF--EG-FG 
H DE _ EFAE AD ‘= AE- DE cp. ADDE 
EF + AE AD 4- DE 
АС:=Ар- CD. ВС:= ЛО Ав =АС-ВС 
с АС+ CD 
NM+1 P 
F М:-0.3 Р:-0.3 АЕАВ = +1 
(N+ DM 
1 4 16 64 
1 325 10.563 34.328 
AEAB = 
4 ^ 1 2.688 7223 19.411 
E D CB A 1 2.266 5.133 11.63 
AEAB. ΑΞ O α — AFE O arag, Τρ αλ ΑΕ 
3,3 3,2 АС 3,1 3,0 


AEAB, .-----0 
3,3 "AB 
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Multiplication and Division-Line By A Line 11/29/00 


Given some unit, and two differences, multiply 
or divide the one difference by the other. 
For Division: 
































J қ 
N Z С 1 =N 2 AB - _ AH AC 
| is / (CJ + AH) 
G BC := AC- AB Вр := ВС СС := PP'AC 
AB 
М2 
| CG- — = CG=4 
E Ny 
С fp H 
2 
For Multiplication: | 
J? / 
АС-1 ΝΙ| 55 Мә-7 АН-М, d 
/ 
CG = №, со= сс вр = CG AC / 
АС + СО x 
вс = BD AB: AC- BC вЕ:= AH BC Ἂ nN 
АС ο ες е ES 
CJ := BF AC CJ-N 1 Ν2 = 0 CJ - 35 Ж. | | ἊΝ 
78 ο ο Β Α 
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Three Pieces Of Paper 


























AMeCeSCE 010101 


Alternate method for common segment 
common endpoint square root. 


Мі:-5 N5:-3 АС ЯМ ВС CN 
AB:-AC-BC  BD':-4JAB-BC Ср -4BD?. BC? 
ΙΝ2ΝΙ- 650 


Α 


010101.тса Раде 1 


Тһгее Сіуеп Ғіуе ТаКеп 042101 


Given AB, CD, АС and that СОВ, апа ВАС аге right 
angles, what are BD, AE, CE, BE, DE? 





D 
N42 N3:3 N3:=4 
A 
E C АВ :=№у Ср хм, AC:=N3 
2 2 
ВС = АВ? АС? cç: €D τες. 
BC BC 











BG:-BC- СС СЕ:=ВС- BF 
AF -4AB)- BF? DG !=/CD?— CG? 


- BG-AF 


FH: CH ‘= CF + FH 


BG ` CH 





DE:=BD-BE СЕ:=АСВС 
CH 





AE:-AC- CE 


Idea about process progression: 
Given two differences one renders 
H a set number of processes upon 
them, then one progresses to 
three? 
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Some Algebraic Names: 


2 


N 
IN P +N3 -BC -0 — 2 .-606-0 








2 2 
Νι +N3 
2 
N 
l -ВЕ-0 
2 2 
Мі +N3 
(N1 +N3- N?) 
l З 2 - ВС = 0 








- СН = 0 
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Тһе Five Sought: 


IN «NS N - BD=0 


2 2 2 
AR Ένα «ΝΟ Na4-N Nj 
м, jsN3 a ММ sq 
2 2 2 
A КЕРУ ενώ νώνι 
1 





С 
Е (N +N 2) 
М1. LIU -------Β.Ε-0 


2 2 2 
КЕРУ +N3 -N» N | 


М (м 25% 2) N (м 28% 2) 
2 1 3 - CE = 0 Қауға АЛЫН ыы. „йы 


ΝΩ͂Ν! JN P+N3?- Ny’ Ny мұ). IN 2+N3?- N >N қ 
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042201 


Given AB as unit, AD and DC, what is 





2 
Β Ε EF and DF? 
№1 :=2.052 М,:-.62 AB :-1.802 
D E Ap «АВ CD :=ABN, DE:=2 CD 
C М1 
АЕ:=АВ CF:-CD 
A^? 





АС = АО? + СО?  S,:-AF 5) =АС S3:=CF 
2 2 2 
52581-85 

α- 2 1 "3 eg ef ac?- АС? 


284 





ΕΙ := AD L5:-CG L3:=CD 








2 2 
Lo (Ly +137) 


DH :z L 4-7 AANA 
2 2 2 
2 2 
[L +L | š 
АН= να O” ЕН:-АҒ-АН н/:-ӘНЕН 





E Е Eo АН 
3323431 * ^3 7-3 b 
DJ: DH4HJ EJ:=DE-DJ FJ IM EF:-4FP- EP DF:-A4DJ 4 FJ 
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Some Algebraic Names: 
AB _ ap=0 AB-'N 4- CD- 0 


B Ny 




















2 2 2 2 
(2N N5-N4,- 1)-(2N Ν2-Ν +1) 
"v ee ee 0 


2.N 





3 2 4 2 4 


AB -DH = 0 


3 2 2 4 2 4 


1 +N 1 N 1) 


2.АВ. -АН-0 


2 4.2 4 2 


1 +N 1 N 1) 


- FH- 0 


AB - 2-AB: 
2 4 2 4 2 





4 2 2 4 2 4 


пра 1 Ν2-2Ν/Ν2.. 





+6N UON -3N N Му +4N РОС νι. 





+2N GN ?-, [2:3 2+4№ N -1- Nah. 





2 4 2 4 
„12-9 у2+4-№ № ,2-1- № 
ав EA = с SO S AUAU- HJ = 0 


2 4 2 4 2 2 2 
In| NN SUDAN L6 4N4*N - 1- Nu 01€ N]q Ман; Ny || 


042201.тса Раде 2 














3 2 4 2 4 


2 m +N 2Ν 12) N ] 





3 3 3 2 4 2 4 

эх Ν1 4 ΝΟ N ONP Ν2Υ/2ΝΙΓ4ΝΙ ΝΟ -Ι-Ν | 

+ AB 2^1 2 1 1 2 : 1 1 2 1 _EJ=0 
2 4 2 4 2 2 2 

< Ln 'N,|J3N4 +4:3№у Na -1-N4, +1- Му +2:N> N | 

SETTE Ше e Y uias. Шыр; 1 1 IUUD) adig 


IN rae Na Г | 





3 3 3 2 4 2 4 


AB^N >: 
| 1 +N 1 N г) Ν || 
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Counterpoint 042301 


CF is the radius of a circle expressed 
in trisection. Is AF the counterpart of 
H AC? 


М:=5 AB :=1 


АЕ ΞΑΡΝ BE: =AE- АВ 





BD :=— AD:=AB+BD 


A0:AP рк=вр DQ E 
2 





ЕО := ро ВО :=Вр + DQ 


QR -4BQ-EQ ER -4QR? 4 EQ? 


QR-EL 
ER 


EL -2ΕΚ LP:-EL ВІ, Ξ 











3 3 3 2 4 2 4 


Е +L L г) 1, ] 


DG :=4 AD? - AG? au -APAD pu. DGAD дур р) то «РЄ10 GUAU- AG 
AG AG AD 


АС := Жә 





TG:-TU- GU FT:-TG AF:-AG-(FT- TG) AC AMT 
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от 012496 for MP TUE πε Ë 
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042401 


Does HM intersect at D? What is the 
Algebraic name of HM in relation to 
AB and AG? 











М:-5 АВ :=1 АС-:АВ.М 
BG :=АС- АВ BESTE AF := AB + BF 
2 АК2- FK? 
AK:-AF ЕК :=ВЕ AE:-—————- 
2 AF 





AJ:- AE JK '- AK - AJ HJ := JK 


- АКАН 


АН:-АК-(Ж-Н) АС. 


ЕК :-(ВЕ-ЕС BC:2AC- AB СС:-ВС-ВС СН:-(вСссе ре = ο ЕК 


CE:-AE- AC ВЕ ΞΑΕ- АВ ЕС:-ВС-ВЕ 











ЕК-- СН 
DF:-2DE нм 4 CE?+ (EK + CH? 
Some Algebraic Names: 
1 1 1 1 
ABN-AB-BG-0  LABN--.AB-BF-0 -АВ%-АВМ-АЕ-0 
2 2 2 2 
2 2 
1 ав +61) Ag. 1, (1-2N4N?) qoo TON T 
4 (1-4 М) 4 (1+N) 1+ 
(14+ 6.N + N2) 1 2 (N- 102 
Ap TONES N део lAB(N -6N«1) А-А cg- 9 
ач му 4 (1 +)? 
1.Ав-(М+з)—1)_вк-0 lAB(GN4 DD. gg -0 
4 (ΕΝ) 4 (1+N) 
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l AB. (N+3)(3-N+ пы D EK-0 
4 (14 N) 





(N-1) 
(14 NP? 


AB-(3:.N - 1): -BC-0 





(N-1) 
(1+)? 


АВМ + 3)(3.N ην. N= D _ СН-0 


(1+ №) 


ABN? (N +3): -CG-0 











2 2 2 
(NEA. LL. 1 дв ppg Lapen- ΕΝΑΝ) 
(1+N) 2 (N+1) 2 (1 №)? 


- HM = 0 
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042501 


What is the Algebraic name of the circle HM? Does point М divide DR in 
half? 


N :- 5.768 АВ :=.583 AJ: ΞΑΒΝ 











BJ :- AJ- AB BH -М HR :- BH 
HP = GO:-HP AH :=АВ + BH 
АО ΞΑΗ АС ΞΛΑΟΖ- GO? 

но” 
HQ:-BH АО:=АН ЕН = 

2.AH 
AF:-AH - FH. FM := ΑΕ 

AG 








HJ:-BH FJ:=FH+HJ ВЕ -ΒΙ- FJ 


FQ:-4BFFJ МО -FQ- FM HM:-4FH'4. FM? HM- MQ-0 


2 
νη «ΠΕ РН τῃη-ο 
AH 2 


Some Algebraic Names: 


AB:N- AB- BJ = 0 + AB(N-1)- BH=0 АВМ -1)- НР-0 


2 
+ AB(+N)- AH=0 TABA(N+3)-(GN+1)-AG=0 Ав D - FH- 0 





4 (1+N) 
2, 2 
1 лв. MtONtN) ро Lepas — JENAN?) ТЕН 
4 (N) ш lae Ne -3) GN - | 
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lABN-D МЕУ ұу.) 
4 (14 N) 
lAB4N 4-3). N=) Bo 
4 (1+ №) 
А 
1 ав „јем 3) GN 1 D О-о 
4 (1+ №) 
1 (М-1) = 
ΠΠ -MQ-0 1 (1+N) c 


κο 2--АВ(М-1): 
(N+3)(3-N+1) 2 (N+3)(3-N+1) 





HM- MQ =0 

1 (Ν- 1 ΡΗ 

—.АВ. - DH = 0 — _FH-0 
2 (1+N) 2 
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Q 
NAAN 
XIP 
































Four Lines To A Point 042901 


Does the difference OU and 
PU each have but one 
Algebraic name? 


М:=5 AB :=1 AD ΞΑΡ.Ν 


_BD 


BD := AD- AB eer OW :- BO 


OY:-BO DO:-BO АО:=АВ+ВО 








uo «ОХ AH:-AO-HO АГ ΞΑΗ 
AO 
2 2 2 
OL :- BO Go = 9L ΑΟ - AL 


2АО 


BG:-BO- GO DG:-GO-«DO 





GL --ABG-DG go - SOOW 
OW- GL 
BE:-EO- ВО BH:-BO- HO 


EG:-BE-BG ЕН :=BE + ВН 








HM :- СЕН HH, ЕНОНМ OU = 
ЕС OW HH 2t HO 
up «НМ.О0 
HO 
042901.mcd 
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OW KS = OT AS =АО 


AK:-JAS!- KS? 05 9 = КАО 

AK 

ЕО-0$ > 2 2 

ОЕ):----- А) := А0 +05 
OT 


AE :-0E -AO АЕ :- EO - AO 

















AS ›'АЕ | 
хро 2 ULM 
АЕ; ABg 
OS АС 





UO:-AO- AU РО: 
AO 


UO - OU = 0 





PU- UP =0 
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Some Algebraic Names: AB (N- 1)- BD = 0 


AB (N- D Bo-0 


QABQEN)- AO - 0 





2 
lap A 1) = 
2 (1+N) 


HO=0 





N 
(1+N) 


ЗАВ: -АН-0 





(8-1) 


1 Ав Мам +1) 
° (+N)? 


- GO-0 








(N-1) 
(1+)? 


ΑΒ (3 Ν +1). - BG-0 








2 (N+3) 
(1+ №)? 


ΑΒ/(Ν- 1)Ν -DG=0 


AO 3) GN D:N(N- 1) АВ GL =0 





(1+ №)? 


(8-1) 


зм» Lr3:N ENT - 24 (N 3) (3N + DN] 


apn 1. Ими __ (Ne3«GN-DN-3N-1] gg AB. N-D πῃη-ο 
[з +1+зд®+- 2 Ν 3) (GN - D.N] (1+N) 


FAB N+ 4N+ 1). -ЕО-0 





(N- D'A(N -3)(3N 41) N-(N? E AN +1) 


зм 143:Ν2 4 NÜ - 24/(N  3)(3-N + D N].a + №] 


АВ. -ЕС = 0 


ABN- DN: IN ee зу (3 +1) +1] _ЕН=-0 
[зма 1+3№+№- 24(N 1: 3) (3N + DN] +N] 
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N4N- 1): AB КЕПЕРЕДЕСТТЕГІ ШЕТЕН 





(1+N) (N?+4N+1) 
AB (N- 1)? Ned ec 1+1] E 
(+N)? (N?+4N+1) 
+ AB(N- 1): NEAN - OU = 0 


ЕКЕ 1) А М 3) (NE DN +1+ N| 


N(N- pas. +/+] __ [nD GND] UP - 0 
ο. ΤΝ; E24 (N 3) (3:Ν 1-1) ΝΕ 1+2) 


АВМ 1)- ОТ-0 


AE ΝΕ GN D) - AK - 0 





Lag ΜΗ ΜΗ: 


2 (маз3)(3-У-1) 


- 085-0 














T 


[AB-(N?44.N+1)(N-1)?| (+N) 


[3N+ 1+3 N?+N?- 24 (N 143) (3Ν + DN] ОХ 43) (3 Ν +1) 


- OE5-0 


AB 


з £10N43:N? 


(14- N) - A85 - 0 


042901.mcd 
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Ав ν R 4.N+ 1).(N - 12] (LEN) 1 


ο oe е ——-AB-(1+N)- AE, =0 
ЕЯ 1+3№+№- 24(N ЗУ (3N + DN] ОХ 4-3) (3N +1) 


2 . FOE . . ME B B B 
КОК FÓNEI-A(NE3) (GN +1) - AC 3) (GN +1) м] 0 
[N+ 1732 N 24 N 3) GN E DN] 


-2ABN GN) IN +6 N (оч з) GN DN 1- AQ 3) GN D] _ кеше 
(2-N4 10-3 + 8-N2+4 10-N +2) - 3-4(N43)(3-N+1)N.. 
+-(N+3)-(3-N +41) - 34 (N 3) GN 41) М ЗМ  1):N? 

















T 


-ABN[N e 6N +1- IN 3) зм -A(N 3) (3:N D.N] (N 2G N 1) _AU=0 
(2-N4410-N348-N2+10.N +2) - 34[(N £3) (EN £ DN... 
+-4(N+3)-(3-N4 1) - 3A(N 3) GN + 1) № - CN 4-33) (м+м 

(N e 4Ν +1) 


[NN 1) £24 (N 3) (GNE DN +1+ N| 


N.(N- ПАВ. INN +3)-(3N4+1) +1] -ρυ-0 
IN TN 2 IN +3) GN DN 1 NT] 


5 AB(N- D _- UO = 0 
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Compass Construction 043001 


mZAB,C- 75.0000  mZAB;C- 15.000’ 
The process is simple, construct 
point O and then bisect AOC. 
mZAB ,C ica NP From point N construct P from 
mZABD “300  CmZAB;D η the perpendicular L-which is the 
midpoint of NS. 
Bisect APC constructing E and F 
which are bisected at point M. 
Draw S to M to construct point D. 


mZAB,D- 25.000 | mZAB;D- 5.000* 





o When there is no difference 
between two things, those things 
are said to be equal. This is true 
even of tolerance. If a figure is 
more accurate than the tools 
used to construct the figure, then 
that figure is equal, in that tool, to 
a solution that is tool 
independant. 




















mZ ABC - 3 т/ ABD = 0.000: 
mZ АВС -3 .m/AB ,D = -0.000° 


+ Move C-560| | + Move C->75 
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Pull K. 
























































Elliptic Progression 
And 
Angles 







U 














АС- ts +2410 cas 


Elliptic Progression Outtake One 0507011 


A method of trisection Algebraically. 











N:= M 
N24- 1 AF=6 АЕ= АЁ 
2 
DE: АЁ Ap; AE- DE DF = AF- AD 
N 
DG :- {ΑΡ ΡΕ CD:-DE ЕС:-АЕ 
cp? 
СО---- CG:=EG CJ:- СС-4-СО 
ЕС 
Bc; ΡΕ] Ав :- дЕ – (2.DE + BC) 
CG | 
py = DEBC вр = ВС + ср 
CD 
2 2 2 JK : 
JK := DG" - 2-DG-BJ + ВЈ + BD — md Some Algebraic Names, 


2.ΡΕ 


Part of this demonstration may be something of a reductio ad absurdum, if one 
supposed that CJ were not true. | suppose І need a plate to demonstrate it. 








Ag 2 ap 0 Ap t2 pg. 0 АЕА 2) N*2/ р 0 
2Ν 2Ν 2Ν 
2AF соо де N-4 54) ο. Ag N-9 N*À4/ gc. 
2x м 


ap E ONS ав 0 One of the meanings of trisection is solving for 
2? the following equation when given AF and AB. 


2AF κ-ο 
N 
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2.Μ АЕ 9 АЕ _ 
xy 2 АВ AB 
Μ-2,Μ-4 
3 
2.Μ 26-0 
м+2).(м-4 
3 
2.Μ б 


2м? - e| i2) M - 43}. 0 


2м - (6M? - 36M? + 192) - 0 





4M? — 36-M + 192 = 0 


2 


м?-9.м^+48-0 M^(M-9).48- 0  M-8.303889634816388 


3 
Lo AMO op но IO 7. = 59,6.8.9 
2 ху \2 M 
(М-2/-М-4, 


8.9 [LAT 
“° ———HH 


X 7.7 
7 

















7.4 





8.3038896 





7.1 





6.8 





6.5 





6.2 





























"i 10 -98 -86 —74 —62 —50 -38 -26 -14 -2 10 


-48.22 «z- 9) 
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Elliptic Progression Outtake Two 0507012 
Angles TEV and EVJ equals CTG. 


N := 6.381 АМ := 2.792 


ЕМ LEN ET = EN EV := EN 
2 


EG:- АМ Ер - ЕС СТЕ AEG? + ЕТ? 
Ν 











2 
Go:- ЁС сх-ст->со 
GT 
ух ET.GX Gy. EGGX 
T GT 
ET JX Qo у 
EP GJ 
EJ :- EG + С] 
T 2 2 2 
TV = ЛЕТ - 2 ЕТУ + JV + EJ 
Er СТ οὐ go: ВТЕ og. VIO οὁ- 61-9 
TV 2-EG EV EJ 
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Outtake Three: Alternate Method: Pentasection Or Irrational 
Rationals 0507013 


AL = 1 AE = — AC:--—— 


СЕ := AC ER := AE CR = | CE? + ER? 


CJ := СВ EJ := CJ- CE 


JR = ЕР. + ЕВ? NR := JR 
2 


ч. ЕЕ EN ‘= AE EM = EN + ER - NR 
2.ER 

















KN := EM EK := JEN? - KN? ΕΙ, := AE KL:-EL-EK LN -4KL?)4KkN? 


EG:- E GL: EL. EG AG - AE 4 EG. GP := ҚАС-СІ, — PR:- AER? - 2.ЕВ.СР + GP? + ЕС? 
2 


PR-LN-0  AN:-4AL? - LN 
Irrational means the inability of a grammar to provide a name for a given 
thing. Many things are then irrational in Arithmetic due to the principles of the 
naming convention. Algebraic naming solves the problem by incorporating 


operands as part of a name. Algebra provides a degree of rationality then that 
is not achievable by Arithmetic. The following are some Algebraic names. 


1 | | -1 1 5 1 
— 8 — 2-410+2-/5 -LN- 0 —— +45 – ЕС = 0 ----- 
4 уз 8 as 8 8 


3 las- AG=0 1102145 -GP- 0 118-2410-245-РЕ-0 
8 8 8 4 

1,8 2410 4 24/5 — AN = 0 

4 
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Outtake Four: Some Names 0507014 


АСТ AE. AG дс AE 
2 2 


СС = AG- AC ΟΞ ЛАС.СС 


EL «АК СЕ := АС 


JL := EL? — 2-EL-CJ + СЛ + СЕ? 
AJ = VAC? «οὐ GJ = \CG? + СР 


AL := A AE? + E 
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70.647? 
mZ 70.647? 






























































am 








<А 



































On Trisection 051301 


For any given trisection what is the Algebraic names of BC and BE taking 
BG as unit? 





N :=9 BG = AG :- BG. N 


АЕ :=АВ+ВЕ ΑΝΞΑΕ  AK:- AN 





ЕК :=ВЕ 81 ΞΑΕ S5:-AK 5; -ЕК 


2 2 2 
92 +51 - 53 
251 


АЕ: AI:-AE 








IK:-AK- AI НІ-ІК  AH:- AK - (HI« IK) 








AC;zAEAH қс;-АС-АВ  BE:-AE- AB 
AK 

Some Algebraic Names: 

2 
N-1- AB-0 l BF-0 l(3N-1)- AF-0 1(8N’-8N+1) AE 0 

2 2 4 (2М-1) 
1 1 (N- 1) (8N2_8.N+1) 
—— — _-_IK-0 — — ΑΗ -0 ПІТИ  .N(N-1- AC- 0 
4 (2.N- 1) (25-1) (2:N- 1» 
Ica ENS. cong 1C3-4N) ῃρ-ϱ 
(2-N 1)? 4 (2N-1) 
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On Trisection 051401.MCD 


For any given QLX, XLZ is 1/3 of that 
angle. What are the Algebraic names 
in this figure for the cords QX and 
XZ? 





N :=5 СЕ:-1 CN := CEN 





EN :=CN- СЕ BL == LV =EL 











CL :- CE + EL 


CV:-CL S,:-CL 52 ЗСУ 











2 2 2 
20 +84 - 53 





S3:=LV οκ: 








251 
a " . " QCKCQ ο... 
CR CK RV-CV-CR QR-RV CQ:=CV-(QR+RV) απο EL-CI- СЕ 
" " " E " = ШАХ 
ІМ:ЕМ- ЕІ IQ =үЕТІМ 1Р:=10 LX:-EL IL=EL-EI РХ =1Х-ІР AL-—— 


АЕ ΞΑΙ.- ΕΙ, АС:=АЕ- СЕ АІ =АС+СІ АХ -jJAL LX? ag SEM ОХ :- AX- AQ 





2 
CX := |CL2 HEX" CS < SX:zCX-CS OS: =SX CO :=CX-(SX+ 05) 


со-ЕХСО ОО EG:=CG-CE AG'=AE+EG АО =, AG? + GO? 











CX CX 
AU ---- OU :=AU- АО UZ:-OU А7 :=АО + (OU + UZ) 
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„GOAL дду.-АО-АЕ 


























ІЛУ 
АС АС 
WZ:AZ-AW wy S97 
AO 
YZ E YX ‘= LX- (LW+ WY) 


XZ -Avx? + YZ? 














Some Algebraic Names: 


1 (1+6N+N?) 1 «2 Qe N^- 2N) 





lcgw- lcg. EL = 0 —: CE. ———————— - CK = 0 —:CE.———————— - RV-0 
2 2 4 (4 -- М) 4 (4 -- М) 

Ν N?46N24N (1+6-N+N?) 
2-СЕ. - CQ = 0 CE .— — — —— - CE- EI = 0 CE ——— — мъ CI = 0 

(1+ №) (N+1)° (1+N)° 

= . 2 n . 

сеңі ММ) να мум E р 
(14 Ν) ΩΝ) 
2 3 4 

leg 2N- 6N222.N +N πᾳ 


2 (1+N)° 


3 . 2_ B . B B B 
Less о ΕΑΝ 20+ 3) GN +1)  3N +1] T 


(+N)? 
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(8-1) 


[х?+зл?- 2Ν(Ν 3) GN D e 34 1] 


св № + ΑΝ 11) - AL-0 


ccc p LLINNESGNED-3N-1| ggg 
мэ зм 2NAIN 3) GN D £3 1] 


. . . = 71 . 2 
cen ENS» (3N-1) -6N41-AC(N 3) (GN 1) +N ||; 0 
мэ. зм 2NA IN 3) GN ΔΝ) 


CEN - D^NA(C 4 3} ΔΝΤ (N^ c£ 4-N+ 1) "HU 
|з -2NAIN 3) ΝΕ 3 N 1] OL NP 





(1+ №) 


мэ зм 2NA IN з) GN руно 1] 


5 CE(N- D42- -АХ-0 





3 . . 
(1+N) икан з о о 
[№ зм 2м. +3›(3® +1) +3351 (1+N) 


CEXN- 4/2. 


(№+3.№2) - 2-N4(N+3)-(3N+1) .. 














3 
[2:14 М) ] CEN - 0- +3N+1 25 
ΝΛ 3Ν7- 2-Nal(N+3)(3-N41) =. 2.(1+N) 
+3N+1 
+-QX 
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CEA2 (e N') - cx -o T CE +N. Ë -ς5-0 Ls ci D sg - o 


1+N 


Ë 'CEN- CO = 0 cen N= 1) - GO-0 CE ———— 
14N? (14N? (1+? (1+ № 








ο. [NAN GNE σσ ο ος 
lea N2- 2 NAN +з GN D зм 1] ae N2)] 






[м + 14 Ν΄ - N?N (N E 3) (3N +1) + 32.N2] - 7.N2. (N+ 3)-(3:.N+ 1) .. 





CE(N- 1) 
2 


[arn [N34 3N'-2NA(N-3) GN D + 3:N+ 1]] 


051401.тса 





+-7N-A(N+3)(3-N41) + 14-N+2-(N+3)-(3-N+1) -XZ-0 


Page 4 








ү? 
Я 
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ry 





- Рр 
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ГЕ 


N 
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S 
ss 4 
AC 





Й 




















mZCUGD = 32.580? 





G 


“Пи 
/ 





[ ” 4 
7 


ΖΘ 


















М 





ΩΙ 
7 fx 
| \ 
P, 


v 








< 


































mZDFIG = 18.670° 














ASA, 
7 


e 


р 


а 





NN 2 
PAS Z Y 
L> 

















mZITCYIP = 14.098: 


ҮМС - 28.196% 


т/СҮМС 
m 
mZCUGCY = 56.392° 


m 
ZCYIJC 


00 


mZITCYKV = 4.699° 


mZCUGCY 
mZITCYKV,_ = 12.000 


mZKXCYJP = 4.699° 








тиб 


А = 14.098° 








ре 

















mZITCYIP = 11.125° 

















с2 





I |. 





















































IX Wee 





АИ NN DS 




















NM 

















A Hide 

















Qa y 
N A 














JS AAT ^s 
JN S - 


TIN 























с 
а] 


mZRGP = 39.823? 
mZDAE = 19.911° 


mZRGP 


"mZDAE = 2:000 










































































mZCUGCY 
ZCYCXDD = 6.000 


mZCUGCY = 74.233° 
“СОСО = 82.117? 





































































































РИН 








mZJJAIL = 77.458° 
mZCYGJJ = 47.700° 

















ELA 


Š 
— = — 
\ 6.000 
р / CN mZCUGCY = 48.515° 
/ | =|69.258° 


5 








е 
n, 








Ма 
>< 
SEN 
N SSS 
YL 
ee | 
|| 


mZCYGXDD = 8.086% 
UGCY = 48.515° 
pa 
ANE 
iV A; 
SKY 
































LAN 


м 





2 


4-72 








S N 
VSO 











S£ 






































LAN 


м 





2 


4-72 








S N 
VSO 











S£ 






































7 
Ñ 














AS 
⁄ У, 
ο NC 22. A 








at 


< 7 о 
ae i 

о 

Ἂ 

т 

[2] 

τ 8 

Ш 

σι 

N 

p 

ο 

ч 

3 


"774 




















жы 
Ж 


б 








Pe ἡ... 


Segment DF And НМ 052201 


Given AB and AG, what is 




















HM and DF? 
N 27.11 AB 2375 
АС :=АВ-М ВС:-АС-АВ 
вВЕ--В6 — pk :=BF 
A L 2 
AF :- AB + BF 
AK := AF? + FK? 
5 AF? 
AJ :-—— JK :- AK - AJ 
AK 





"Tp 
HJ:JK ΑΗ -AK- (JK+HJ) ac AAN EM = - Е MEE 


ΑΕ :=АЕ- EF ΟΕ :-AE- AC CH TEE нм 4 (EM+ сн)? + СЕ? DE :=_CE EM 


EM + CH 


DF :- рЕ + EF 
Some Algebraic Names: 


АВМ-АС-0 АВМ-АВ-ВС-0 jABN-—AB-BF-0 jABN--AB- FK = 0 





1 1 ГГ. 


2 
1-М 








2 
і ag GN AN ші АВ - -АН-0 — AB(4N) -aco 
4 2 2 1+N 

1-Х 1-Х 
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lABN- 1 ap -ЕМ-0 
4 4 








AB + AB-N- FL = 0 






M TAB. ТАВА АВЧ 10:.N+3 — EF = 0 











АВА e 10-N -3- AE = 0 
1 TERN 10-N 4-3 44 3-N24 UR SUMAR 
АВ -cEkE-0 





4 (1+?) 
(N-1)-AB—N____ cH=0 
(1. м2) 
3 . 2. B . . B . 
dom "ERE +3-№ 2of(N+3)-GN+DN+3N41) о 
2 (14 N2) 
ο κ νι ο οκ IN са 
4 (N?74.4-N+1) 
πο a 
1 дв. 3 N+3N’+1+N*-243N°+10N+3N/ ρε. 
2 


(N? 4 4.N 41) 
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mZCGN = 90.000° 


mZMGN = 53.892; 
mZCGN 
“mzmiGn /~ 1870 








т/КМУ = 15.0005 
m4EMF 38.982° 




















Duplicate Ratio For 
Angles 








PT 


























ө 
Ὗ 



















































mZKEKAKD = 24.156’ 


mZCUGCY 


mZKEKAKD = 3:000 











mZKEKAKF = 60895 





mZCTKAKF = 12.078° 


mZKEKAKF 
"mZCTKAKF = 5:000 




















CPGCY = 55.670: 


mZCTBG = 37.113° 


ТН = 4.992 inches 
TJR = 4.992 inches 
TCT = 4.992 inches 



































































mZAOD = 65.723: 
mZAOB = 19.145. 
mZAOD 
"mZAoB 75.000 
mZEAC = 26.289° 


mZEAC 
"mzaoB = 7-000 

















mZAWATAU = 90.000° 
mZAWATAY = 18.000° 


mZAWATAU 
CmZAWATAY _ = 9-000 





mZBFBDBG = 45.000° 
mZBGBDBI = 9.000° 




















3 Move О->15 
> Μονο Q->7.5 mZQAC = 20.150° 


3 Move О->22. 


3 Move О->1.875 
3 Move О->3.75 















































> Move Q->26.25 




















> Move Q->AH 








> Move Q->Al 











> Move Q->AJ 








3 Move Q->AK 











> Move Q->AL 




















mZZWAD = 10.075° 


mZACWZ = 50.375° 


mZACWZ 


—mZZWAD = 2:000 













































mZCYCXDD - 11.629? 
mZCUGCY = 69.775? 








mZCUGCY 


mZCYCXDD 


= 6.000 




















cu 



































NN 











WZ 





NIS 





S S 


(> 


jj 





) 




















Point of Intersection 052701 


Do RY and PW intersect at G? 


N :=5 СЕ:-1 СМ := СЕ.М 





EN :-CN- СЕ ELIT LV =EL 


LT:-EL LY:-EL CL:=CE+EL CT:-CL 











51:-СІ. $2 :=СТ $5'-LT 


2 2 2 
2452 +51 - 52 





KL: = СК:-СІ,- KL С8-СК ST:-CT-CS RS:-ST 
51 
СЕ :=Ст- (514185) CE: ӨССЕ prier- СЕ? ро ЕТС τα, 
CT CL 
_ FLLY 
(LY c FR) 


Some Algebraic Names: 


СЕМ - CN = 0 CEN- СЕ- EN = 0 5 CEN->CE-EL=0 5 CE+ > CEN- CL- 0 





2 
ісе Qe) κι-ο 1 (ї+вм+м?) қ 1. (1-2-N¢N?2) о 
4 (1-М) — CE —— — — —— - CK = 0 — CE-—— — —— —-- ST = 0 
4 (14 N) 4 (14 М) 
2 

20 М .. cr=0 cu ШЕКЕН d бі 

ν (1+N)° 
CEA3-N^ + 10N _ER-0 CEN- DL 6N N*) 0-0 

(14 N) (ΕΝ) 


1 ск E E2N- 6N e 2N + NO) 


2 +N% 


-FL-0 
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СЕ.(№+ 4N e 1) (N 1? 


[№+ 3№+2 NA(N 3-3) (3N +1) 13Ν 4 1] 


From Segment DF And HM 052201: 


(ian E 
= N -3N -3N-2NA3NN +10:N+3+1 _GL-0 


(Мама) 


ο =a στη πι 
ση Which does reduce to, 
CE-(N + AN £1) (N - 1? 


N'e3NÓ42NA(N 3) (3 Ν 41) +3 + 1] 


1 . 
2 


1 1-1 
2| 
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М y —mZCUGCY 000 
q 4 Q Ж m4CYCXDD = 6: 
| N 














by: NS 
σα 
Ñ 














Xd ANS. T 
ZN 
ING 





























La 








A "fixed" figure. (45). 









































А Small Extrapolation 060101 


Given AE, AG, and EG, what is the Algebraic name of the segment GJ? 


$173 52:72 $571 


AES, AG:-S5 ЕС:5; 





_ AG2+ AE! ЕС? 
2 AE 





AC: 


-АСАЕ 
АС 


АН: СН:=АН- АС 





HJ:-GH GJ:-GH- HJ 


Some Algebraic Names: 


2 2 2 2 2 2 2 2 2 
52 +51 -S $1 +52 -5 $1 -52 -S 
— 1 3 As — 2 3 АН-0 - 3 ρη-ο 
281 257 257 
2 2 2 
51-52-85 $1 -52 -5 
1 13 73 αἲ-0 01 2 3 ομ- 3 
$5 53 
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Units From Both Sides 060201 


Start with АВ as unit and find. ... then 
start with .... as unit and find AB. 


N := 5.727 АВ :=.573 АС :=АВ:№ 


ВС := АС - AB BESTE AF :- AB + BF 


AE :=4 AB-AG BE := AE- AB 








AB.(N-1)- BG = 0 


+ AB(N- 1)-BF-0 














ΣΑΒ ΕΝΑΕ - 0 AB 4N - AE- 0 Ав - 1) - BE - 0 








BG, 
N42 BG 5 :=1 BF 5 = — ^ 
K J 2 2 2 2 
І ВЕ) 
BE 4 :- —— EF 5 :- BF; - ВЕ» 
H Ν2 
ΕΝ2:ΞΒΕ2 EN. := [ЕЕ εῈν 22 
Ε 
? EN EN з МР 
G E /DC|B А Np,;=—2 ам, = 2 
О 2 ЕЕ» 
М 











Ó 
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J ——- BF5-0 - BE5-0 
K | 2 (2N 2) 
BG, (N5-1 
H 262 (N27) epic 
2 м, 
Р ° В62 ЭМ; 2Ν241 
G E /D CB A Uu u oo CRT. 
О 
2 
BG, |2 - 2N 441 C 
INCL NPS = 
4 Ν2 
Ν 
° BG» (2N,’?-2N, +1 
2 2 2 er 
— кәдік ИМЕ 
4 [N2(N2-1)] 
BG 5 
-AB5-0 
4N5(N5-1) 














2 2 2 
ΑΙ ΞΑΕ ҒІ:-ВЕ др = АЕ+АЕ ΕΓ 
2 АЕ 
BD := AD- АВ 
AD :=2-AB-_N BD := Ap. 1) 
(N+ 1) (1+N) 














060201.mcd Page 2 


BG 4 
№3:=3.364  BG3:-2708 БЕҙ>--- 


ВЕ; 
H BD4:— DG3=BG3-BD3 
3 




















° ΡΕ «ΕΝ 
D СОВ А ғчұ-вғу в. ο 3 
FN 3+ DI 
gt DI3 
EN 
EN; = [ЕЕ ма NP 3 — 
EN 4'NP 3 
LN 3 ;:£ — ——- AF 34'-LN3 
° ЕЕ; 
AB3:=AF3-BF3 АВ з= 0.573 
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AH := AD 


2 2 2 
FH:-BF AC АН *AF - ЕН 
2-AF 





ВС :=АС- AB 

















АВ-(М-1/-ВЕ-0 


(N- 1) 


ВС :=АВ.(3.М+ 1). 
(N41) (М +1)? 
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Isolating A Problem 060301 


If one is given point F, then finding point G would lead straightway to 
the solution. How is BK related to BC? 








оно М:-4 БЕ:-1 
: H ος 
2 » 
/ e 
7 Бен вр:= ВЕ вс = BÉ (ggg BC 
L М. URN i Q4 οσ- BC СЕ CD:=BD-BC АС CC 
СЕ D СКВА | R 
N / АЕ := АС AD := AC + CD DF := BD 
S £ — DF? + AD? _ АЕ? 
M РА DK := —_" "ss BK := BD DK 
° ue 2 AD 


CK := BC - BK 


BEÓN-D cg.o вЕЛО- οα-ο вЕ(Х-2) mn 








(N2 Ν. 2) 
24N- 1) BE. N алр-о | ве N-2 N *2N-2/ κ. 
BE- — АС = 0 2(Ν- 2) 2.№ 
N4N - 2) 


προ D (N-2) eee: ом 
№ ВС № 


ВК = 0 0 
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For Any AB 061001 


For any AB, AF what is DG? 


N :=4.39  АВ:-.615  AF'-AB:N 


BF:AF-AB ВЕ:=ВЕ ЕК :=ВЕ 
2 





2 
АЕ:=АВ+ВЕ ЕСЕК ЕЕ:-ВЕ 
АЕ 


FM :=ВЕ EM :=[ЕМ? - ЕЕ? GM ΞΕΜ 
GQ:-DE МО -4GM?- GQ? EQ: MQ- EM 

















DG :- EQ 

Some Algebraic Names: 

AB:(N- 1) - BF = 0 -----»ε-ᾱ САВ (МЕ -АЕ-0 
Lan N-D pe-o ΣΎ ΑΒΙΝ- 1)-ЕМ-0 


в] (N+3)(3-N+1)(N- D] 


-MQ-0 
2(N+1) 


aBn- D N+ зэм ВВМ] pe-o 


2 (ΝΕ 1) 
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κ 






































mZDDGIQ = 10.090 
mZCYAG = 30.271°| т/СҮАС 
mZDDGIQ = 3.000 


NX 

















PNS ДІК 





КЕНЕН 


| 














ПО 


| Ж 


m 
| DS ez 
АЯТЫ 

A 





| 

















Elipse By Parallels 082601 


М1 := 4 N, := 1 


AF:-1 АС:=АЁ Cy.- AC 
2 





BC := АС АЕ - АЕ 
Ny Ν2 
EF := АЕ- АЕ EH := AAE-EF EG = BC ЕН 
CJ 


СЕ З AE - АС СС = (се? + EG? 





Some Algebraic Names: 


_ 1 _ 1 Е 1 ΙΝ -1 JN - 
BC = — — Αὲ---  EF:z1-— qq 127! το 2 


QN Ν2 Ν2 





2 2 2 2 
1 4Νι -4N4' М+М. М) +43 - 4 
2 (Ν1Ν2) 
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+ = 


= % 
` ] М 
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т/АВС 2 
"т/АВО ` = 3.000 РА 
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Just Another Proof Of Paper 010202 


N := 7 ΑΡ -1 АЕ :- АВ.М 


ВЕ ΞΑΕ- AB BE: ВЕ AE :- BE + AB 
2 


ЕЛ + АЕ? — АР 
2.AE 


AJ := AE EJ:- BE Еа - 


Gb ‘= Ea GJ = 2.СЪ АС:- AJ- GJ 























Aa = АЕ- Еа AU EAE 
А] 
Ja :=4AJ? да’ ος ҒАС 
А] 
Ua з Аа- AU ЈО := Ava? + (GU + Ја)? 
ум := © шмовЕ-0 
Га 


From 4/29/94 op :- 4Ja? - 2-Ja-GU + GU? + Ua? 


ОР – 2.Еа = 0 NO:-JO + JN EU ‘= Ua + Еа EN = ANO? - EU? EL:- ВЕ LN := EN- EL 
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Some Algebraic Names; 














N-1-BF-0 (С! ве-о 
2 
2 
ΝΕ Айы «Οτο xus 
4(Ν +1) 
(N- 1) N+6N+1 
— -Сс)-0 —————-Аа= 0 
2.(N+1) 4(Ν + 1) 
(к? +6. ) 
2Ν ^ AG- 0 МАМ +6М+1/ А.о 
Nl (N+1)° 
Ἓ _ 1). (3. 
(N-DA(NE3)GN*D ug 
4(Ν +1) 
N(N-DA(N+3)-GN+D _ ου. 











< Q 24 (N+ 1)° 


(N2 ὧν. 122 _ 1). N . ) _ 

М +6N+1/(N 1) το (N- 1): .N +6N+1 305 N 1 IN-0 
4(Ν 417 24N + 1)? 2 

(N- 1? (N- (NEAN 11) (N - 1 (№ 4L AN 4 1) 

2211 ο-ο ` ο -NO-0 LIO -EU-0 

2-(N +1) (N41)? 2(Ν + 1)? 


(nr L A. ) ACN +3)(3-N41) 
за а er AON σα ЕКЕ 


2.(N + 1)3 


_1).(N2 44. ) 4l (3. _ 
(N-I) N Γ4 ΝΑ 1) 4(N+3)(3-N+1) М 1 IN-0 


24N +1)? 2 
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Three Pieces Of Paper 























Three Pieces Of Paper 


Introduction 


Is a novel about the search for a method to divide angles into at least three equal parts. 
The novel is written in the relatiologic of Geometry and the tautologic of basic Algebra. 


I suspect that someday I might have something of significance to write here. J. C. 
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11/11/93 Тһе Archamedian Paper Trisector 


If one accepts the facts of the original figure, one only need prove that 
BK - AB. 

If one does not accept the facts, examination of the construction 
should make it apparent. Does FK - BK - АВ? 























ο 
N:= 4 AJ:=1 АЕ M EJ = AE EN = AEEM := AE AC := АЈ 
N 
CJ: AJ- АС CN := JAC-CJ. JN := ον) + СР JL = = GL := m GJ = = 
EG := EJ - GJ EL:= EG? + GL? ЕН = ЕСЕМ нм = SEEM ans AE + ЕН 
EL EL 
Co; SEN се ,- AE-ACEO:- СО CE ЕК - EN AE pg - CEAE рк ,- CN FK 
EN 


AD := АЕ- DE KN:-EN- EK BK := KN BD = | BK? - DK? АВ: Ар -BD 


AB - BK = 0 AB = 0.25 If PK is parallel to AJ, then... . 














AN := 2-EL АР:- AB PQs PQ- DK = 0 
N 
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042994 


Given АВ, АҒ, ВЕ, what is EF? 


М1:-2 Ν2:Ξ 3 Να: 5 АЕ = Ny ВЕ := №, АВ := N3 


1 


/ \2 
AD := ВЕ DE := AB DF := AF - AD EF := (DE? + ОЕ?) 


EF - [Ny -2 М1 N3 + N22 ΝΑ = 0 
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The circle is divided into 1/8 segments of 90 
degrees for each quadrant. I start at the top. 
Since the angle at the perimeter is 1/2 of the angle 
at the center, when I start the figure I use twice 
the arc segment for the angle I am working with. 
I have marked some quadrants with plus and 
minus and have found that for the figure, I 
would say that I have 1 -- 1/8 - 1/8. From this I 
have learned that my starting angle of the 
smaller circle will be 90 degrees. 


90 11.25 
8 
90429 99 дф 1,1. 1.99.99 


01 12 95.MCD 
Archamedian Trisection Revisited. 


I am curious as to why the Archamedian 
trisection is still taught the way it was given 
so long ago and the idea from which it 
derives is not in any of my books. 


I am going to use a circle to demonstrate some 
principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus 
or minus. The top is labeled one. 
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Brip В-і1 

8 8 
B4 09-9 B390- 67.5 
4 4 
82 99-45 В 90- 22,5 
4 4 
8%1-1-8 








Beitt t B = 1.125 
8 8 8 


В.4.5 


B45 90 - 10125 B35 
4.5 


— — 90 = 78.75 
4.5 


В.2.5 В.1.5 


22.90 = 5625  -— — .90 = 33.75 
4.5 4.5 
В 5 90 - 1125 

4.5 


8+1+1-1=9 
8-1-1-1-2-7 
8+1+1-1-2-2 = 5 
8-1-1-1-2-2-2-3 
8-1-1-1-2-2-2-2-1 


mod(8+1+1-1,2)=1 





8+1-1-2=6 
8-1-1-2-2-4 
8+1-1-2-2-2=2 
8+1-1-2-2-2-2=0 


8.11.25 = 90 
6-11.25 = 67.5 
4-11.25 = 45 
2-11.25 = 22.5 


/ 
z mod(8.-1— 1,2) = 0 
"d 
I have added another plus to a quadrant 
at the bottom of the figure. 
A 
= 1.125 


9 
8 








N 


9.11.25 - 101.25 
7.11.25 - 78.75 





5.11.25 = 56.25 Εμ 


3.11.25 - 33.75 
1.11.25 = 11.25 
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Page 2 3/26/04 




















λα bua qaqas Т 
8 8 8 8 
к B45 р. 101.25 335.90 - 78.75 
I 4.5 4.5 
/ 
I B25 90 - 5625 BAS 90 - 3375 
4.5 4.5 
+ BS 90 = 1125 
4.5 
11.2: Y / | 
их 
Voc 841-9 9.11.25 - 101.25 
| | Я 8+1- (1.2) =7 7.11.25 = 78.75 
κ | Ж 8+1-(22)=5 5.11.25 = 56.25 
ы | » d 8+1-(32)=3 3.1125 = 33.75 
| | "I С 8+1- (4:2) = 1 1.11.25 = 11.25 
-- 
тод(8-1,2)- 1 
Bz142.—9 в- 0.7917 19 - 07917 
24 24 24 
В 31666 00 _ 7125 2822-1666 99 _ д8 7495 
3.1666 3.1666 
В 116666 90 _ 26,2499 В`-166666 og _ 3.75 
3.16666 3.166666 
" 
J (24+3)-8=19 19.3.75 = 71.25 
// — (24+3)-8-(1-6)=13 13.3.75 = 48.75 
| 7 (24+3)-8- (2:6) =7 7.3.75 = 26.25 
N й (24-3) -8-(36)-1 1.3.75 - 3.75 
чы. ж 
TER — mod(24 +3 - 8,2) = 1 
+ 
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pasqa ια B - 2.25 18 215 
8 8 8 8 
B o0 = 202.5 BS ορ _ 180 
9 
В 6 90 - 13.5 


nai 90 = 157.5 
9 


8+1-1+10 = 18 
8+1-1+10- (2.1) = 16 
8+1-1+10- (2:2) = 14 
8+1-1+10- (2:3) = 12 
8+1-1+10- (2:4) = 10 
8+1-1+10- (2:5) = 8 
8+1-1+10- (2:6) = 6 
8+1-1+10- (2:7) = 4 
8+1-1+10- (2:8) = 2 
mod((8 +1 — 1) + 10,2) = 0 


/ 77л4285879° ^. 


51.42857143° 





/ а. 


18.11.25 = 202.5 
16 11.25 = 180 
14.11.25 = 157.5 
12.11.25 = 135 
10.11.25 = 112.5 
8.11.25 = 90 
6.11.25 = 67.5 
4.11.25 = 45 
2.11.25 = 22.5 

















25.71 428571" < У 
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- AN 
22.5° \ 
B Sie 2 B = 0.8571 
7 7 


В.6 


56 90 = 77.1429 B4 00 - 51.4286 
6 6 


B? 90 = 25.7143 ша T 

6 

741-(12)=6 6-е = 77.1429 
741-(22)-4 4-с = 514286 
πας 4) 22 2-с = 25.7143 


mod(7+1-2,2)=0 
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τ - 0.8571 
7 


B3 90 - 38.5714 
7 


7+1-1=7 Tz 
7+1-1- (1.2) =5 δε 
7+1-1- (2.2) =3 3c- 
7+1-1- (3.2) =1 1:с = 
mod(7+1-1,2)=1 


^ 


ЯТА / 
S / 


% 


/ 


Ж K Жы = = © 
Я 91.60714° 
[S 


Pr :90 - 12.8571 
7 


90 

64.2857 
38.5714 
12.8571 















/ X 
| 38.57143° | CM E 
| 55 > OR 
| . / / NS | \ 

12.85714% | | | 
N po ее — 
я 7 
Beda B - 1.0179 
56 56 





B57 90 - 91.6071 Ë 2.99 - 65.8929 
57 57 





/ 

/ | B25 99 = 40.1786 05% 

| Жам 56 
| | ^ | ^^ 56+8-7= 57 57.с = 91.6071 
I | %56%58-7-(146)-41 41:-c = 65.8929 

14.46429% | | 
Өрен \ /56+8-7- (2-16) = 25 25<- 40.1786 
| ри 
\ Мы ^ 56+8-7-(3-16)=9 9.ς = 14.4643 
EM Ж mod(56 + 8 — 7,16) = 9 
чы. ρα 
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врта В = 1 
7 


7 

В? 90 - 90 B 5 00 = 64.2857 
7 7 

B3 B 


— 90 = 38.5714 — 90 = 12.8571 
7 7 


7+1-1=7 
7+1-1- (1:2) = 5 
7+1-1- (2:2) = 3 
7-1-1-2-2-2-1 


mod(7 -1—- 1,2)- 1 


Work in progress. 
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010496 The Archamedian Paper Trisector- Without the Numbers. 


Given any circle AB. 
Given any circle BC such that BC < 2AB. 
Construct AE such that AE = AC. 
As AC = AB + BC 
and AD - AB so too DE - BC. 
Construct DH parallel to BD. 
Construct CE. 
As AB - AD and AC - AE, 
А ABD is proportional to A ACE, 
therefore CE is parallel to BD. 
From here one can take two paths. 
Construct GJ parallel to EF. 
As CE is parallel to DH, 
DG - CH. 
As GJ is parallel to EF, 
DG - FJ. 





N rd 


As Z HBJ is opposite pm 
and equal to Z GBD, t 
DG - HJ, 


therefore / DG is i CF. 


As CE is parallel to DH 
and EF is parallel to GJ, 
EGBD is equilateral. 
By construction DK - KM. 
As DH is parallel to CE, 
CH - DG. \ —— 
As DK is equal and opposite СН, N M 


MK + DK + DG is Ρα. 
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042897 


М := 1.458 AD:-1 АС = AD. N ΝΞΝ 














М. 
ДМ CD := JAD? + AC? рн := CD 
/ / N 

L ΚΖ} K ` CG = AD DG := AC СН := DH - DGCH = 4GH? + CG? 

/ / > N 
/ / Bw № HJ - СС DJ ‘= DG 
У! | ας ТӨРК рр 

H ese E ЕН := HJ + DH - DS ұр, рн DE: DH - (EF + FH) 
(6 Е Е 0 2.DH 
P AB:= DE ЕС: DG- DELM := СН LK := EG 
с Β Α KM = гм? —1,К? BE:- AD BK := 2-BE BM :- BK + KM 


Some Algebraic Names: 


AN c1-CD-0 N-AC-0  4N!'41-N- GH- 0 2% -24N e 1N 42 - CH- 0 


__1___кң-0 ο ΝΕ, mag 24 
К? +1 N +1 
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Trisection and the Cube Roots 042997 
If trisection can be placed at RUE, then PV is proportional to RW. 
М:=5 АВ -1 АН := АВ.М 
ΒΗ := АН – АВ BJ := BH 
1 1 


/ \3 f \3 
АС := (АВАН АЕ:= AB АН?) 








СЕ:-АЕ-АС CE = — 


AE :- AC + CE 











ο 


(For the next two equations see 
042897.) 


L K| J Ра ed AD 
6 5 | AM AAU / MU / 




















MR ‘= 2-AU + AU: 


ВС := AC - AB РУ := NP МУ 


AN = АС + СМ ОУ := AN UW Ξ AM 
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mZOKL - 30.872? mZOKL _ 1.500 
mZHAQ τ: 
mZHAQ = 20.581? mZOKL 
mZOTK - 15.436? 
mZIJV = 10.291? - NS EE 5 es πλην = 3.000 
mZIBJ = 5.1459 “a 





AU 


ТО 5 
22У 


NX \ 
[LEER REN 


ΠΡΙΝ 


T 


A Square Root Figure And Triseciton 042398 


In this square root figure, what is the radius of the circle with the 
trisected angle? What is the radius CH? 


М:=5 АВ = 1 АЕ := AB:N ВЕ := AF - AB 



































1 
ж AD := (AB-AF)? ВЕ =Ë вр:-Ар-АВ 
/ 2 
4 1 
/ , E 
/ ΡΕ З BE- BD EQ:- BE DQ з DE? + EQ’) 
СЕ рО := ве ом = ЕТО рм:-ом- DQ 
р 
X ЖА ии АЕ = АВ+ ВЕ AC = АЕ py ™ 
| й СМ := АС аһ:- CM PP ср,-Ар-АСс 
neu DM 
Q CD аЬ АС 
Са := — Да = АС + Са CH= 
2 Аа 
AM AD Ас:= АМН нм - см - CH 
Т 5 В см 
НМ - Ac = 0 
2 
HM LAB INN о CH-AB. (N+1) -ῃ 
N+4alN +1 4.М + 16 4N +4 
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» 


A 


оо 


mZABHI = 69.505? | 
mZABHAL = 23.168° Ж 2 


mZABHI 


mZABHAL = 3:000 РА 





= Animate 


РЕА eges EIL p spe ннен Р Р жол 
Termes pre IERI E SIE a а E] 








ч 
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N 
N 
N 
N 
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= % 
` ] М 








- - 
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07/09/00 Alternate Method Quad Roots 


№:=3 АВ:=1 AG ΞΑΒΝ AD —4AB-AG 
BD :=Ар- AB ВС:-АС-АВ 
DG:-BG- BD DM:=\BD-DG 

АЈ:=Ар АК:=АР ВМ -4BD?4 DM? 

GM :- |pG2 pw? АЕ := СМАЈ 


K BM 
AC:- ВМ-АК 




















ale 


(AB-AG?) - AF- 0 | (AB-AG) -АС-0 
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08/01/00 Alternate Method Quad Roots 


N:-5 AB :=1 АС ΞΑΒΝ 


BG := АС – AB ВЕ > AD :=4 AB-AG 


АЕ:=АВ+ВЕ  DE:-AE- Ар NY :=DE 





BD :=AD- АВ DG:=BG-BD ЕО :=ВЕ 


DN := BD DG № а DE? + (DN + ЕО)? 

QR:=AE 0Q:=BG — NO:-40Q?- νο 
2 

рО = МО2:0К NPiNQ-PQ MN: | pw: BD DN  GN:- DG? DN? 


OQ 2 














шік 


GM :-GN- MN FG; TEM AF:-AG- FG (ABAG?) - AF- 0 
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08/01/00B Alternate Method Quad Roots 


N:-5 АВ :=1 АС ΞΑΒΝ 
ВС := АС – AB ВЕ > AD :=4 AB-AG 


BD :=Ар- AB DG:=BG-BD ЕО :=ВЕ 
DN:=\BD-DG ВМ :-4BD?4 DN? 

GN рє? + DN? DE:=BE- BD 

NQ :=4 (DN +EQ)?+DE? AN:-4AD! 4 DN. АЕ:=АВ+ВЕ AQ AE? 4 EQ? 


2 2 2 
KN :=NQ +AN-AQ км:-км MN -4KN!- ΚΜ} GM:GN- MN. Gr = ον 
2ΝΟ GN 

















шік 


AF := AG – GF (АВ-АС*) — AF - 0 
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In Trisection What Is АВ? 08/02/00 


In the trisection figure given and given 
AC as the Unit what is AB? 


AC := .884 AE :- 3.521 AD := — 


ЕР := AE DE := AD DP := NEP? - ОЕ? FP := EP 
СЕ := АЕ — AC CD ‘= CE- DE СЕ:-ДЕР?- CD? - DP 


ΡΕ := СЕ рк := рр + РК СЕ:- ср? + DR? 
ср? 
CS := — DS := Аса? - ο DL:= AD 

















οκ 
LS := ADL? - D$ RS:= СЕ С5 LR :- RS+LS 
вр := CP ER jy - др ΒΡ ST:=LS RT:- RS- ST 
CR 
In trisection the length RT to the п 
к μας p : RT- — АЕ = 0 

similarity point is equal to the radius of \2/ 

{һе сігсіе. 

Ар АЁ о рро AE оо cr- БЕ + 2:AC) (-3-AE + АС) - ΣΑΕ -0 

2 2 2 





СЕ-(АЕ-АС)-0 Ср- ІЛЕ-АС -0 DR - "(АЕ 2AC) (3 AE - 2AC) = 0 
(2 / 2 


г 2 у 2 (_ E 2 i š 2) 
CR-AE-0  cs-|l| GAE+2 AC) _ ϱ is 1 4 ACT+4-AE-AC + AE). 9 
2) АЕ 4 АЕ 
( 2 2. 2 . А \ 
hg. ЗЕ ТАС An ed AC ЗАВ DAC) =O IRE. ος FZ OR AC ү 
4 AE AE 
ns καλα Асу SE 220 -ῃ BD- 1AE- ЗАС _2 aC? = 0 
4 AE (2 АЕ мо 


2 (3:ΑΕ - ЗАС) 
АЕ? 


АВ-АС 0 AB-AE? - AC? (3-AE — 2-AC) = 0 


080200.mcd Page 1 


080300 Trisection 


If 2 IQ = EK then 2 JK = EK and the 
figure projected from BCD will 

















Beer H yeild a trisected figure JKL. 
E М:-3 BD := 2 
\ AB PD appear АР:=АР 
\ 3 2 
Ó 5 BP:= AB+AP ВО := ËP АЕ := АВ 
Р Ὀ 


Ν 
DO := BD- BO GO :- АВО ФО 
ER := BS ТО:- ЕЕ GT :- GO- ТО AS - ХАВ? - ps? 


. ET.GO 
G 





ES := AE- AS BR := ES OR:- BO- BR ET:- OR IO: BI := IO - BO 


AI: ВІ + АВ BE :- AER? + вв? GE - BE Gr = SECO gp .- GI GEAK = AI IK = EI 
GT 
_ IK? + AP- AK? EK 


EK = AK- AE — = 2 


22 2.AI IQ Some Algebraic Names: 


4Ν 4 Ν 


BD 1 BD ΑΝ-3- EN BD |(4.N-3) 
FD a ое Ыза Ао BEST. Asa 
4 N 4 N N 


ВВ бер 3819 0 cias N 4-60 = 0 вр |. - nc «o 
сам N 


4 











ποσο EE ИОК mE MTM о 280 W4N-3-24N) pr-o 
4 


ETE ІЗ оз 


080300. тса Раде 1 

























-BD -N - AL= 0 


2 (Jan-3-4N) 























08/07/00 Proportion Series ΙΙ 
Two unknowns have the same 
proportion as two givens and the sum 


of the unknowns are known. Find the 
two unknowns. 


з ABBC (о. CDBC 


ВО : —— — — T ка айлы 
АВ + CD АВ + СР 


BO - 3.75 CO - 1.25 


BO  CO- BC = 0 
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mZUDG = 69.867° 
mZUDCI= 23.289 Trisection and the squareroot 


mZUDG figure. 


mZUDCI ` 









































mZUDG = 69.867? 
mZUDCI = 23.289° 


mZUDG 
—mZUDCI = 3.000 
Trisection and the square root 


2x 
ә £ 


ws 





























08/23/00 Trisection In А Square Root Figure 


Given the square root figure drawn for 
trisection, what is AR given AB and 
AD? 

















№:= 4 АВ:=2 АР = ABN 
Ж АС := JAB-AD BD := AD - AB 
BN = ËD кхоз вм 
2 
“р АМ =АВ+ВМ АК:=АМ 
E AK? + AN- KN? AP-AN 
Ар. ΑΕΞ 
| 2.AN AK 
ЕКЗ ΑΚ. АЕ EF := FK 
/ κα é \ 
АЕ := AK-2.(EF) AR З АРАЕ — Ag М +6N+1 дво ΒΒΞΑΒ- AB 
АК (N+1)° 
(М-1) _ 
AB(3‘N+1)———- BR=9 — poesKS-FK? 
(N+1) 


ВР := AP- AB DP:=BD-BP NP;-BN-BP KS:= NP KS - FK = 0 


АВ(М-1)7 й 
4.(N +1) 


KS = 0 
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good pencil 
ΙΓ - 0.198 inches SS | 


ΙΟ = 4.896 іпсһев d ` | (ID2-10), 1 J нова 
IAQ = 0.584 inches ме E ` ~ 


IAP = 1.696 inches | κ κ (пс?) 3 ) -1АР = -0.015 


-— 


Ж 

















ке 
Ἂν x rant 
N 
< 
N 
YN 
E 
NU 
N | 2А 
zem Ра З 
d 
С 
ἊΝ / 
Ж 
N 
A | 
Ke 
М 
Se 
xX 
N 
NE 
κ 
μα 
С 


Е 











peter РЕ РА sene spp Epepepeyepepe кр ыу. ЧЕ СК Б Р SEE GER ПЕ IES SER GTE COT СЕ ЕР CEN Бен Ce ee СЕ τα 
к + ЕЕ 


ds 





ут 





3 


09/03/00 Ratios In Trisection 


How does BF vary with BC? How does DF vary with BC? 








BG:-1 BE ==” ЕМ :=ВЕ ВО :-42 BE! 
EN BE EK: BEBE  yw.gN gk вк = ВО 
BO 2 

2 N 

BN :=4BK?+ KN? вр = В вс BD 


BG N5 





CG :=BG-BC CJ:'-4BC.(CG AJ:=BE 


АС:ААР-СР АВ:=АС-ВС АЕ:=АВ+ ВЕ 


JH:-——  AH:-AJ-JH AL = JL :=AL- AJ 





ΑΗ ΑΜ 


LM:-JL AM:=AL+LM ΑΕ - BF :=АЕ- AB 





-1 М1 _ 
ορ 


2 
Ν2 


0 


(AN ,- 2N3- N42] Па 2- 3) (N,- РЕ» 542] _ BE _ 4 


1 
2 2 
(N 2 Ν 1) BC 
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DF :- BF - BD 








(Ny-N 2) (7 - 19)-12.2Ν 24 YTNG +2.N 2 10N N5- 6.N УМ > | 


ΑΝ γ᾽ 


-DF-0 


(81- №2) 21) - зам 1 -10N4N5- 6-N J N 54 173+ ім м Fell ODE, 
мүм, BC 
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Goshdarn Good Pencil 09/16/00 









































N 
L 
K 
N 52 
ВС :=1 ВЈ :=ВС-М BE:-4BC.BJ 
CJ:=BJ-BC а= ІСІ 
Ј | D CB А 2 
МО := СЈ CR:=CJ 
СЕ:-ВЕ-ВС ЕІ:-СІ-СЕ EJ ΞΟΙ- СЕ 
о EL:-4CE-EJ EG := ELEL сі.-ЕІ-ЕС 
O EL+IO 
со СІ +10? ОР:-СО 
ΙΡΞΙΟ1ΟΡ EF ΠΕ: рокі EF 
EL + IP 
ο O 
P FO -4JrÉ410? ok .-19'NO 
FO 
FK :: OK - FO ro eT QI:=FQ+FI CQ'=CI-QI QJ:-CJ-CQ  QK -4CQ-QJ 
1 
š 3 
p: C9 CR вр -ср+вс (BC2JBJ) - BD = 0.000004486957912 
CR+ QK 
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Em 
H α FE DCB 
KM :=GM- GK JK:-CG AG η 
2 2 
quilt 20 ВЫ: ΥΝάΝΙΓΝ2 _ 


2/Ν2-ΝΙ) 





Midpoints and Similarity Points 09/18/00 


What is AE given the radius of the two 
circles and the difference between their 
centers? (External Unit). 


N1:-2 М 5:73 М 3:78 
BC:N, GH:=N,) CG:=N3 
СГ-ВС GM :=GH GK :=CJ 


BH:-BC4 CG« GH ВЕ ;- ВН 


2 


АН:-АС-СН AB:=AH-BH АЕ:=АВ + ВЕ 


What is AE if given the difference between their extremes and the radius given 
as a ratio of that segment? (Internal Unit). 








L(N4N5-N4N4 





Шын 
Н G FE DCB 
KM :=СМ- GK JK:-CG АС Eeu 
N4N5-4N4N4CN4N 
lp BOT ЫЫ 


Мі:-3 М2:-7 N 4:74 N4:-9 
N 
ВН :=1 вЕ:= ВН вс:=вн._1 
2 Ν2 
N3 
GH BH CG ‘= BH- (BC + GH) 
4 


CJ :=BC GM :=GH СК '-CJ 


АН:-АС-СН AB:-AH- ВН AE:=AB+ ВЕ 
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100600 














-—- | М] := 2286 
EN 
ET N. := 4.805 
б М 3 := 1.5364 
АС з 3.104 
AB:- АС pw .- АВ 
2 
A ВТ := АВ ВУ := AB 
1 
вт. = τν з ву BL LP -(LV(BL + ВУ))2 GL ЗІР GP З GL + Lp СК = СР 
М1 Ν2 
1 1 
_ GP м ЕЗ mS 212 22 ыс? 2\2 
GM =- KL:-GL- СК LM = GM- GL ВК := (ВІ? KL?) ВМ := BI? + LM?) 
N3 


KT := BT- ВК MW := ВМ - BM КМ = GM-GK D:-KM Ry = МУ Вс = KT 


1 


DRL AS 2\2 
FL := FM - LM BF - BL” + FL”) 


М 
ΕΙ - Ες 
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AB + EH 


BAD and BED are right. 


N3 =1 
DE =N3 

2 2 
AB: DG a DES 
B BD 


Given AB, DE, AD find BE, AC, CD, CE, BC. 


11/13/00 


4 BD? - ре? 


АЕ = ХАВ? - ВЕ? EG = ре? - DG? FG - Вр – (BF + DG) 
ЕЈ := FG FJ: ЕС AJ:- AF- ЕЈ AE := ЕР. + АЈ? 


51 ΞΑΡ 52 ‘= DE $5 Ξ AE 


AH : 


| 2 3 2 | 2 2 an | 
cN3 Na +М№М› +N Ny - №: Мі +N - Мз N3) 





| 2 3 2 | 2 2 2 
Να Na +N + М> Му = Му Να: № + № - № / 





111300.тса 


S4 51 - s 


2.51 


ЕН = (AE? - АН? СН := ҒАН Ac Ag CH cg: АСРЕ ср = Ар АС BC = ВЕ – CE 
AB 


2 2 4 2 2 | 2 2 2 2 2, 


2 2 4 2 2 | 2 2 2 2 2, 


--АС-0 
-- CE = 0 
Page 1 


Means On Means 11/28/00 
Modify 02/28/98 for Mean proportionals between E and 























J. 
T АЕ =1  N:=3 ЕЈ:=АЕ:М ЈК :=АЕ 
Q e 
J . | 
= КЕ EH::EJ-HJ Gg -EE 
ЈК + EJ ЕН + НЈ 
n _ EG-GH 
EG:=EH-GH  FG- ΟΣ EF--EG-FG 
H DE _ EFAE AD ‘= AE- DE cp. ADDE 
EF + AE AD 4- DE 
АС:=Ар- CD. ВС:= ЛО Ав =АС-ВС 
с АС+ CD 
NM+1 P 
F М:-0.3 Р:-0.3 АЕАВ = +1 
(N+ DM 
1 4 16 64 
1 325 10.563 34.328 
AEAB = 
4 ^ 1 2.688 7223 19.411 
E D CB A 1 2.266 5.133 11.63 
AEAB. ΑΞ O α — AFE O arag, Τρ αλ ΑΕ 
3,3 3,2 АС 3,1 3,0 


AEAB, .-----0 
3,3 "AB 
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Multiplication and Division-Line By A Line 11/29/00 


Given some unit, and two differences, multiply 
or divide the one difference by the other. 
For Division: 
































J қ 
N Z С 1 =N 2 AB - _ AH AC 
| is / (CJ + AH) 
G BC := AC- AB Вр := ВС СС := PP'AC 
AB 
М2 
| CG- — = CG=4 
E Ny 
С fp H 
2 
For Multiplication: | 
J? / 
АС-1 ΝΙ| 55 Мә-7 АН-М, d 
/ 
CG = №, со= сс вр = CG AC / 
АС + СО x 
вс = BD AB: AC- BC вЕ:= AH BC Ἂ nN 
АС ο ες е ES 
CJ := BF AC CJ-N 1 Ν2 = 0 CJ - 35 Ж. | | ἊΝ 
78 ο ο Β Α 
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120500 


From an observer C, the distance to star A and B 
are known, a reference CEF has been constructed, 
find the difference between the two stars. 


Nq := 5 Nə := 25 N3 := 1 N4:-.5 


BC = N1 AC =N3 СЕ = М 3 EF = N4 


DX | вр = ЕВС cg. (СЕ? — gr? cp := EBC 








CE CE 


АР = АС- CD АВ - ВО? + AD? 





1 [x 2 2 2 al 
3 
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Three Pieces Of Paper 























AMeCeSCE 010101 


Alternate method for common segment 
— common endpoint square root. (АС-ВС = CD 








к. 
1 № :=5 М,:-3 ΑΟ:ΞΝΙ ВС:= №, 
| el у АВ ЗАС-ВС ΒΡ:ΞΛΑΒΒΟ Ср := ABD? + BC? 
С ГА 
Ἂ Ж 


010101.тса Раде 1 


Тһгее Сіуеп Ғіуе ТаКеп 042101 


Given AB, CD, АС and that СОВ, апа ВАС аге right 
angles, what are BD, AE, CE, BE, DE? 





D 
N42 N3:3 N3:=4 
A 
E C АВ :=№у Ср хм, AC:=N3 
2 2 
ВС = АВ? АС? cç: €D τες. 
BC BC 











BG:-BC- СС СЕ:=ВС- BF 
AF -4AB)- BF? DG !=/CD?— CG? 


- BG-AF 


FH: CH ‘= CF + FH 


BG ` CH 





DE:=BD-BE СЕ:=АСВС 
CH 





AE:-AC- CE 


Idea about process progression: 
Given two differences one renders 
H a set number of processes upon 
them, then one progresses to 
three? 
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Some Algebraic Names: 


2 


N 
IN P +N3 -BC -0 — 2 .-606-0 








2 2 
Νι +N3 
2 
N 
l -ВЕ-0 
2 2 
Мі +N3 
(N1 +N3- N?) 
l З 2 - ВС = 0 








- СН = 0 
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Тһе Five Sought: 


IN «NS N - BD=0 


2 2 2 
AR Ένα «ΝΟ Na4-N Nj 
м, jsN3 a ММ sq 
2 2 2 
A КЕРУ ενώ νώνι 
1 





С 
Е (N +N 2) 
М1. LIU -------Β.Ε-0 


2 2 2 
КЕРУ +N3 -N» N | 


М (м 25% 2) N (м 28% 2) 
2 1 3 - CE = 0 Қауға АЛЫН ыы. „йы 


ΝΩ͂Ν! JN P+N3?- Ny’ Ny мұ). IN 2+N3?- N >N қ 
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Β F ta 
// X — e 
/ ы. 
и j / ™ шы N 
/ Ἂς й \ 
/ Q N 
/ Ss 
/ EN \ 
/ \ S | 
/ й N ~N 
| Ç Ë JE 
N т j 
κ 74 
| Ға 
А ο S 


АС = (AD? + CD? $] = AF 85:2 AC $3 := CF 


2 2 2 
92912 9 
AG:—2 1 73 Сб: = Jac? - AG? 


2.51 


Ly := ΔΡ L,:- CG L5:- CD 


ы d 2 
L> Li +13) 


ВН := L4 = MAAN 
| 2 2 2 


x 


ЕЕ 


АН = 
| | 2 2 2 





DJ := DH + HJ EJ := ΡΕ — DJ ΕΙ := АРЕН 
АН 


042201 


Given АВ as unit, AD and DC, what is 
EF and DF? 


М1:-2.052 М,:-.62 AB := 1.802 


AD :=43 ср - ABN, DE :=2 CD 


М1 


АЕ := AB СЕ:- CD 














ΕΕ -- (ЕР. + ЕЈ ΡΕΞ (рр + ЕЈ? 


042201.тса 


Раде 1 


Some Algebraic Names: 


AB 


-AD-0 ABN5-CD-0 
М1 


(2 ΑΒ) №, - DE- 0 АВ. 











251: 











1 T NN i 
АН 
| 2 4ν 2 4 2] 
ам 
AB -2 ΑΒ. ЕН = 0 
| 2 4v 2 4 2| 

А РО РРО Р Ν2.. 

ММ -3NI Nó 2 NGC VAN NZ-1-N4éa. 
=} ΑΒ. ы 
2 


| 2 4 2 4 2) / 2 2\ 


042201.тса 








/ 2 2 Vf 2 2 \ 
23 "М2 + М1 -1/42:51 Ν2-ΝΙ +1) Geax 


HJ = 0 


Page 2 














[ 3 2 4 2 4| 

IN Nə -N5:'NQ,- ΙΣΝΙ +4N; Ny -1-N; ) 
l AB. 1 2 271 2 1 2 17 рі-о 
2 | . 

| 1 Ν2 Мі Ni 

[ 3 3 3 2 4 2 4| 

33Na NI AN NqQ'-N4í4UN5 + |2:NQqU-4N4N5^-1- Му 
l AB. 2751 2 1 1 2 1 1 2 1/ τ]-ο 
2 [1 +NN: Ni 

[ 2 4 2 4 2 2 2) 
E -N1 N3 |2Ν9 -4NQ.N5-1-N., +1-М +2 М, 
-1 АВ τομ 1 1 2 E 1 2 17 g-o0 





(5М N3 +4N N -N1 Ν2 + 2 N1 CANI NY - 1 NG) 


AB. |N --ЕЕ-0 





2 - 
[are NN N] 
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Counterpoint 042301 


CF is the radius of a circle expressed in 
trisection. Is AF the counterpart of AC? 


N := 5.48643 AB := .54331 


AE := АВ.М ВЕ := AE ΑΒ 





BD с БЕ AD := AB + BD 
2 


AO = AD DE := BD ро := DE 
2 





ЕО := DQ ВО := BD + DQ 


QR := JBQ-EQ ER := 4QR? + EQ? 


_ QR-EL 
ЕВ 


EL ‘= 2.ЕВ LP ‘= EL DL: 








Try to figure out how I do this; 






ΕΝ 1 +N? (N+3)(3-N+1 
зарла, ышка uad 


(N-1) 18 (N-1)3 (N-1) 


| 


G = Se ΕΝ). 


1 i ra - 22.N + = 
12 (N-1) 














DG := JAD? - AG? AU = АРАУ py о DGAD tun + pu Tu := PEL Gu = AU АС 
AG AG 
TG :- TU - СОЕТ З TG AF:= AG- (FT + TG). AC а AD AF 
AU 
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From 012496 for AC ois GN) 
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042401 


Does HM intersect at D? What is the 
Algebraic name of HM in relation to 
AB and AG? 











М:-5 АВ :=1 АС-:АВ.М 
BG :=АС- АВ BESTE AF := AB + BF 
2 АК2- FK? 
AK:-AF ЕК :=ВЕ AE:-—————- 
2 AF 





AJ:- AE JK '- AK - AJ HJ := JK 


- АКАН 


АН:-АК-(Ж-Н) АС. 


ЕК :-(ВЕ-ЕС BC:2AC- AB СС:-ВС-ВС СН:-(вСссе ре = ο ЕК 


CE:-AE- AC ВЕ ΞΑΕ- АВ ЕС:-ВС-ВЕ 











ЕК-- СН 
DF:-2DE нм 4 CE?+ (EK + CH? 
Some Algebraic Names: 
1 1 1 1 
ABN-AB-BG-0  LABN--.AB-BF-0 -АВ%-АВМ-АЕ-0 
2 2 2 2 
2 2 
1 ав +61) Ag. 1, (1-2N4N?) qoo TON T 
4 (1-4 М) 4 (1+N) 1+ 
(14+ 6.N + N2) 1 2 (N- 102 
Ap TONES N део lAB(N -6N«1) А-А cg- 9 
ач му 4 (1 +)? 
1.Ав-(М+з)—1)_вк-0 lAB(GN4 DD. gg -0 
4 (ΕΝ) 4 (1+N) 
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l AB. (N+3)(3-N+ пы D EK-0 
4 (14 N) 





(N-1) 
(14 NP? 


AB-(3:.N - 1): -BC-0 





(N-1) 
(1+)? 


АВМ + 3)(3.N ην. N= D _ СН-0 


(1+ №) 


ABN? (N +3): -CG-0 











2 2 2 
(NEA. LL. 1 дв ppg Lapen- ΕΝΑΝ) 
(1+N) 2 (N+1) 2 (1 №)? 


- HM = 0 
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042501 


What is the Algebraic name of the circle HM? Does point М divide DR in 
half? 


N :- 5.768 АВ :=.583 AJ: ΞΑΒΝ 











BJ :- AJ- AB BH -М HR :- BH 
HP = GO:-HP AH :=АВ + BH 
АО ΞΑΗ АС ΞΛΑΟΖ- GO? 

но” 
HQ:-BH АО:=АН ЕН = 

2.AH 
AF:-AH - FH. FM := ΑΕ 

AG 








HJ:-BH FJ:=FH+HJ ВЕ -ΒΙ- FJ 


FQ:-4BFFJ МО -FQ- FM HM:-4FH'4. FM? HM- MQ-0 


2 
νη «ΠΕ РН τῃη-ο 
AH 2 


Some Algebraic Names: 


AB:N- AB- BJ = 0 + AB(N-1)- BH=0 АВМ -1)- НР-0 


2 
+ AB(+N)- AH=0 TABA(N+3)-(GN+1)-AG=0 Ав D - FH- 0 





4 (1+N) 
2, 2 
1 лв. MtONtN) ро Lepas — JENAN?) ТЕН 
4 (N) ш lae Ne -3) GN - | 
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lABN-D МЕУ ұу.) 
4 (14 N) 
lAB4N 4-3). N=) Bo 
4 (1+ №) 
А 
1 ав „јем 3) GN 1 D О-о 
4 (1+ №) 
1 (М-1) = 
ΠΠ -MQ-0 1 (1+N) c 


κο 2--АВ(М-1): 
(N+3)(3-N+1) 2 (N+3)(3-N+1) 





HM- MQ =0 

1 (Ν- 1 ΡΗ 

—.АВ. - DH = 0 — _FH-0 
2 (1+N) 2 
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ZMIAD 
mZGTX 


(o mZGTX = 19.215° N ` 


~~ N / 
Ses. Jo | 
= д. 
° 
| 








N 


M 
\ \ 
\ 


= 3.000 % 

































,/mZALAJM = 39.490: 


/ | 





mZALGAP 
mZALGAP 
mZALAJM 
mZALAJM 
4 2 










87.645: 
= 1.500 


= 19.215? 


























Q 
NAAN 
XIP 
































Four Lines To A Point 042901 


Does the difference OU and 
PU each have but one 
Algebraic name? 


М:=5 AB :=1 AD ΞΑΡ.Ν 


_BD 


BD := AD- AB eer OW :- BO 


OY:-BO DO:-BO АО:=АВ+ВО 








uo «ОХ AH:-AO-HO АГ ΞΑΗ 
AO 
2 2 2 
OL :- BO Go = 9L ΑΟ - AL 


2АО 


BG:-BO- GO DG:-GO-«DO 





GL --ABG-DG go - SOOW 
OW- GL 
BE:-EO- ВО BH:-BO- HO 


EG:-BE-BG ЕН :=BE + ВН 








HM :- СЕН HH, ЕНОНМ OU = 
ЕС OW HH 2t HO 
up «НМ.О0 
HO 
042901.mcd 
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OW KS = OT AS =АО 


AK:-JAS!- KS? 05 9 = КАО 

AK 

ЕО-0$ > 2 2 

ОЕ):----- А) := А0 +05 
OT 


AE :-0E -AO АЕ :- EO - AO 

















AS ›'АЕ | 
хро 2 ULM 
АЕ; ABg 
OS АС 





UO:-AO- AU РО: 
AO 


UO - OU = 0 





PU- UP =0 
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Some Algebraic Names: AB (N- 1)- BD = 0 


AB (N- D Bo-0 


QABQEN)- AO - 0 





2 
lap A 1) = 
2 (1+N) 


HO=0 





N 
(1+N) 


ЗАВ: -АН-0 





(8-1) 


1 Ав Мам +1) 
° (+N)? 


- GO-0 








(N-1) 
(1+)? 


ΑΒ (3 Ν +1). - BG-0 








2 (N+3) 
(1+ №)? 


ΑΒ/(Ν- 1)Ν -DG=0 


AO 3) GN D:N(N- 1) АВ GL =0 





(1+ №)? 


(8-1) 


зм» Lr3:N ENT - 24 (N 3) (3N + DN] 


apn 1. Ими __ (Ne3«GN-DN-3N-1] gg AB. N-D πῃη-ο 
[з +1+зд®+- 2 Ν 3) (GN - D.N] (1+N) 


FAB N+ 4N+ 1). -ЕО-0 





(N- D'A(N -3)(3N 41) N-(N? E AN +1) 


зм 143:Ν2 4 NÜ - 24/(N  3)(3-N + D N].a + №] 


АВ. -ЕС = 0 


ABN- DN: IN ee зу (3 +1) +1] _ЕН=-0 
[зма 1+3№+№- 24(N 1: 3) (3N + DN] +N] 
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N4N- 1): AB КЕПЕРЕДЕСТТЕГІ ШЕТЕН 





(1+N) (N?+4N+1) 
AB (N- 1)? Ned ec 1+1] E 
(+N)? (N?+4N+1) 
+ AB(N- 1): NEAN - OU = 0 


ЕКЕ 1) А М 3) (NE DN +1+ N| 


N(N- pas. +/+] __ [nD GND] UP - 0 
ο. ΤΝ; E24 (N 3) (3:Ν 1-1) ΝΕ 1+2) 


АВМ 1)- ОТ-0 


AE ΝΕ GN D) - AK - 0 





Lag ΜΗ ΜΗ: 


2 (маз3)(3-У-1) 


- 085-0 














T 


[AB-(N?44.N+1)(N-1)?| (+N) 


[3N+ 1+3 N?+N?- 24 (N 143) (3Ν + DN] ОХ 43) (3 Ν +1) 


- OE5-0 


AB 


з £10N43:N? 


(14- N) - A85 - 0 


042901.mcd 
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Ав ν R 4.N+ 1).(N - 12] (LEN) 1 


ο oe е ——-AB-(1+N)- AE, =0 
ЕЯ 1+3№+№- 24(N ЗУ (3N + DN] ОХ 4-3) (3N +1) 


2 . FOE . . ME B B B 
КОК FÓNEI-A(NE3) (GN +1) - AC 3) (GN +1) м] 0 
[N+ 1732 N 24 N 3) GN E DN] 


-2ABN GN) IN +6 N (оч з) GN DN 1- AQ 3) GN D] _ кеше 
(2-N4 10-3 + 8-N2+4 10-N +2) - 3-4(N43)(3-N+1)N.. 
+-(N+3)-(3-N +41) - 34 (N 3) GN 41) М ЗМ  1):N? 

















T 


-ABN[N e 6N +1- IN 3) зм -A(N 3) (3:N D.N] (N 2G N 1) _AU=0 
(2-N4410-N348-N2+10.N +2) - 34[(N £3) (EN £ DN... 
+-4(N+3)-(3-N4 1) - 3A(N 3) GN + 1) № - CN 4-33) (м+м 

(N e 4Ν +1) 


[NN 1) £24 (N 3) (GNE DN +1+ N| 


N.(N- ПАВ. INN +3)-(3N4+1) +1] -ρυ-0 
IN TN 2 IN +3) GN DN 1 NT] 


5 AB(N- D _- UO = 0 


042901.mcd Page 5 


Compass Construction 043001 


mZAB,C- 75.0000  mZAB;C- 15.000’ 
The process is simple, construct 
point O and then bisect AOC. 
mZAB ,C ica NP From point N construct P from 
mZABD “300  CmZAB;D η the perpendicular L-which is the 
midpoint of NS. 
Bisect APC constructing E and F 
which are bisected at point M. 
Draw S to M to construct point D. 


mZAB,D- 25.000 | mZAB;D- 5.000* 





o When there is no difference 
between two things, those things 
are said to be equal. This is true 
even of tolerance. If a figure is 
more accurate than the tools 
used to construct the figure, then 
that figure is equal, in that tool, to 
a solution that is tool 
independant. 




















mZ ABC - 3 т/ ABD = 0.000: 
mZ АВС -3 .m/AB ,D = -0.000° 


+ Move C-560| | + Move C->75 
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mZHBD = 70.298° 
mZFBD = 23.433° 


mZHBD 


"mZFBD = 3.000 


ZMLA = 90.000° 0. 


mZHAD = 33.731° 


mZHAD 
mzPap = 4-000 _ 















mZHDK 


mZDHM = 25.298°-— σι σπα = 3.000 
то 


52% = 8.433: 
mZHQD 
ү Раб = 3.000 


mZHAL = 8.433° I 
mZHDK-— σος 
НАГ = 6000 
mZDHM 







= 50.596° Ἂς 


| mZFAC - 9.043: | 
mZHQD = 25.298°—_ N QN 







































Md Q 
ре; 2 - 
Е \ | | | 
4 | | N | 
\mZDEAD = 16.865: | \ 
mZFEKD = 16.865? | \ 
28277 e 
= / - 
/ 
/ 
Sx "d 
t 








45.604: 
245.168" 


` 
22.752° 
RKDTDG > 


ZALQY = 
RRDMAQ = 






































Pull K. 
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Just some Algebraic Names 


AB :- .818 N := 4.082 





AE := ΑΒ Ν ВЕ := AE - AB 











BO m AO :- АВ + BO 
АЈ = AO JO :- BO Go = JO 
АС := ΛΑΟ’ - co? 
AG? 
AP: ЗУ. ОР: AO- AP 
AO 


ΝΟ :- 2.ΟΡ AN := AO - NO 


JM:- NO НО = BO 








HJ:-2JM  AH:-AJ- HJ 


АС := АМАН cg. ДАН? - AC? 


AJ 


HQ :=2.СН CN := AN – AC 














JN := CH CQ := CH 
AH 
2 2 2 
JO + HO’ - HJ 2 2 
Ok ο Ες M κ;:-Ιο΄- OR 
JQ := 4(CQ + JN)? + ον 56 J 
ғо:- 10:50 Е] := FO DQ:= 1950 ρε = JQ-(DQ-FJ)  FH:- HO- FO 
OR CQ + JN 
rg ;- ЈСО — Ap.- АС̧ FG 





АЕ-АВ-М-0 ВЕ-(АВ.М- AB) = 0 BO - 1l AB4N- 1)-0 
2 


AO- АВ = 9 AG - ΓΟ (М e 3) GN +1) = 0 


N 


ape “Rng 3) ED. ο». ΑΒ ΝΞΟ қо AB(N-D. 
8 (14 N) 8 (1+N) 4 (1+N) 
( Я 2) = 
an АВ IT6N+N) ну AB(N-D' ϱ AH = Ав“ — = 
4 (1+N) 2 (1+N) (1+N) 
AC- ABL e GNE М —> =0 CH - AB-N«/N +3. πο 
(1+ №) (1+ №) 


2 
HQ - 2AB NAN +343 N1 © D 0 CN - AB (м И δω. ας 
(1 +N) 4 (1 +N) 


( 2 Я \ 

n- AB qu. 1). ος -0 jo AB iw N +6 N+1, - 
4 2 
(14 № 


OR - A +6N41) το АВ UNS 1) Эм + 3 ΑΝ ΕΙ _ 


(1 Nj (1+ №)> 
ΕΟ .. ΑΒ 1 РМ вано DQ-2N4N- 1) АВ -0 
2 (N 4 6.N +1) (14 Му 
DF - 2NQN-1).— 0 ЕН - 2-N(N-1)—_A8_= 0 
мі) IN L6N+1) 


AB UN) Эх +3: __ҮЗ\+1__ о 60-22 4N- 1) =0 


(м +6N41) 


AF — σσ )-qAB(N-1 ME LIRE -0 


Elliptic Progression 
And 
Angles 







U 














АС- ts +2410 cas 


Elliptic Progression Outtake One 0507011 


A method of trisection Algebraically. 











N:= M 
N24- 1 AF=6 АЕ= АЁ 
2 
DE: АЁ Ap; AE- DE DF = AF- AD 
N 
DG :- {ΑΡ ΡΕ CD:-DE ЕС:-АЕ 
cp? 
СО---- CG:=EG CJ:- СС-4-СО 
ЕС 
Bc; ΡΕ] Ав :- дЕ – (2.DE + BC) 
CG | 
py = DEBC вр = ВС + ср 
CD 
2 2 2 JK : 
JK := DG" - 2-DG-BJ + ВЈ + BD — md Some Algebraic Names, 


2.ΡΕ 


Part of this demonstration may be something of a reductio ad absurdum, if one 
supposed that CJ were not true. | suppose І need a plate to demonstrate it. 








Ag 2 ap 0 Ap t2 pg. 0 АЕА 2) N*2/ р 0 
2Ν 2Ν 2Ν 
2AF соо де N-4 54) ο. Ag N-9 N*À4/ gc. 
2x м 


ap E ONS ав 0 One of the meanings of trisection is solving for 
2? the following equation when given AF and AB. 


2AF κ-ο 
N 
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2.Μ АЕ 9 АЕ _ 
xy 2 АВ AB 
Μ-2,Μ-4 
3 
2.Μ 26-0 
м+2).(м-4 
3 
2.Μ б 


2м? - e| i2) M - 43}. 0 


2м - (6M? - 36M? + 192) - 0 





4M? — 36-M + 192 = 0 


2 


м?-9.м^+48-0 M^(M-9).48- 0  M-8.303889634816388 


3 
Lo AMO op но IO 7. = 59,6.8.9 
2 ху \2 M 
(М-2/-М-4, 


8.9 [LAT 
“° ———HH 


X 7.7 
7 

















7.4 





8.3038896 





7.1 





6.8 





6.5 





6.2 





























"i 10 -98 -86 —74 —62 —50 -38 -26 -14 -2 10 


-48.22 «z- 9) 
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Elliptic Progression Outtake Two 0507012 
Angles TEV and EVJ equals CTG. 


N := 6.381 АМ := 2.792 


ЕМ LEN ET = EN EV := EN 
2 


EG:- АМ Ер - ЕС СТЕ AEG? + ЕТ? 
Ν 











2 
Go:- ЁС сх-ст->со 
GT 
ух ET.GX Gy. EGGX 
T GT 
ET JX Qo у 
EP GJ 
EJ :- EG + С] 
T 2 2 2 
TV = ЛЕТ - 2 ЕТУ + JV + EJ 
Er СТ οὐ go: ВТЕ og. VIO οὁ- 61-9 
TV 2-EG EV EJ 
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Outtake Three: Alternate Method: Pentasection Or Irrational 
Rationals 0507013 


AL = 1 AE = — AC:--—— 


СЕ := AC ER := AE CR = | CE? + ER? 


CJ := СВ EJ := CJ- CE 


JR = ЕР. + ЕВ? NR := JR 
2 


ч. ЕЕ EN ‘= AE EM = EN + ER - NR 
2.ER 

















KN := EM EK := JEN? - KN? ΕΙ, := AE KL:-EL-EK LN -4KL?)4KkN? 


EG:- E GL: EL. EG AG - AE 4 EG. GP := ҚАС-СІ, — PR:- AER? - 2.ЕВ.СР + GP? + ЕС? 
2 


PR-LN-0  AN:-4AL? - LN 
Irrational means the inability of a grammar to provide a name for a given 
thing. Many things are then irrational in Arithmetic due to the principles of the 
naming convention. Algebraic naming solves the problem by incorporating 


operands as part of a name. Algebra provides a degree of rationality then that 
is not achievable by Arithmetic. The following are some Algebraic names. 


1 | | -1 1 5 1 
— 8 — 2-410+2-/5 -LN- 0 —— +45 – ЕС = 0 ----- 
4 уз 8 as 8 8 


3 las- AG=0 1102145 -GP- 0 118-2410-245-РЕ-0 
8 8 8 4 

1,8 2410 4 24/5 — AN = 0 

4 


0507013.mcd Page 1 


Outtake Four: Some Names 0507014 


АСТ AE. AG дс AE 
2 2 


СС = AG- AC ΟΞ ЛАС.СС 


EL «АК СЕ := АС 


JL := EL? — 2-EL-CJ + СЛ + СЕ? 
AJ = VAC? «οὐ GJ = \CG? + СР 


AL := A AE? + E 
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Angles and the Ellipse 


АС:=1 CP: з АС? 


AP := AC EP := CP 


CE з AC? + (AP + EP)? 


EK :- CE EH :- CE 


АЕ := (се? - АС? 


АН := EH - AE 


AT :- AH EU := ALEK 





AC 
=" ч +з eaa з 








050801.mcd 











An Elliptic Progression takes place 
on a finite length of line. An Elliptic 
Progression may be defined in terms 
of a number of diameters of smaller 
circles, each defined by the same 
angle from the circumferance of the 
larger circle and from the center of a 
circle to its perimeter. When the sum 
of the number of those diameters 
minus one half the starting diameter 
are equal to the radius of the larger 
circle, the angle that defined the 
smaller circles will divide the larger 
circle evenly and the same number 
of times as the total number of 
smaller circles. This means that the 
division of a circle into equal angles 
may be expressed as an elliptic 
function. 














70.647? 
mZ 70.647? 






























































am 








<А 



































On Trisection 051301 


For any given trisection what is the Algebraic names of BC and BE taking 
BG as unit? 





N :=9 BG = AG :- BG. N 


АЕ :=АВ+ВЕ ΑΝΞΑΕ  AK:- AN 





ЕК :=ВЕ 81 ΞΑΕ S5:-AK 5; -ЕК 


2 2 2 
92 +51 - 53 
251 


АЕ: AI:-AE 








IK:-AK- AI НІ-ІК  AH:- AK - (HI« IK) 








AC;zAEAH қс;-АС-АВ  BE:-AE- AB 
AK 

Some Algebraic Names: 

2 
N-1- AB-0 l BF-0 l(3N-1)- AF-0 1(8N’-8N+1) AE 0 

2 2 4 (2М-1) 
1 1 (N- 1) (8N2_8.N+1) 
—— — _-_IK-0 — — ΑΗ -0 ПІТИ  .N(N-1- AC- 0 
4 (2.N- 1) (25-1) (2:N- 1» 
Ica ENS. cong 1C3-4N) ῃρ-ϱ 
(2-N 1)? 4 (2N-1) 
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On Trisection 051401.MCD 


For any given QLX, XLZ is 1/3 of that 
angle. What are the Algebraic names 
in this figure for the cords QX and 
XZ? 





N :=5 СЕ:-1 CN := CEN 





EN :=CN- СЕ BL == LV =EL 











CL :- CE + EL 


CV:-CL S,:-CL 52 ЗСУ 











2 2 2 
20 +84 - 53 





S3:=LV οκ: 








251 
a " . " QCKCQ ο... 
CR CK RV-CV-CR QR-RV CQ:=CV-(QR+RV) απο EL-CI- СЕ 
" " " E " = ШАХ 
ІМ:ЕМ- ЕІ IQ =үЕТІМ 1Р:=10 LX:-EL IL=EL-EI РХ =1Х-ІР AL-—— 


АЕ ΞΑΙ.- ΕΙ, АС:=АЕ- СЕ АІ =АС+СІ АХ -jJAL LX? ag SEM ОХ :- AX- AQ 





2 
CX := |CL2 HEX" CS < SX:zCX-CS OS: =SX CO :=CX-(SX+ 05) 


со-ЕХСО ОО EG:=CG-CE AG'=AE+EG АО =, AG? + GO? 











CX CX 
AU ---- OU :=AU- АО UZ:-OU А7 :=АО + (OU + UZ) 
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„GOAL дду.-АО-АЕ 


























ІЛУ 
АС АС 
WZ:AZ-AW wy S97 
AO 
YZ E YX ‘= LX- (LW+ WY) 


XZ -Avx? + YZ? 














Some Algebraic Names: 


1 (1+6N+N?) 1 «2 Qe N^- 2N) 





lcgw- lcg. EL = 0 —: CE. ———————— - CK = 0 —:CE.———————— - RV-0 
2 2 4 (4 -- М) 4 (4 -- М) 

Ν N?46N24N (1+6-N+N?) 
2-СЕ. - CQ = 0 CE .— — — —— - CE- EI = 0 CE ——— — мъ CI = 0 

(1+ №) (N+1)° (1+N)° 

= . 2 n . 

сеңі ММ) να мум E р 
(14 Ν) ΩΝ) 
2 3 4 

leg 2N- 6N222.N +N πᾳ 


2 (1+N)° 


3 . 2_ B . B B B 
Less о ΕΑΝ 20+ 3) GN +1)  3N +1] T 


(+N)? 
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(8-1) 


[х?+зл?- 2Ν(Ν 3) GN D e 34 1] 


св № + ΑΝ 11) - AL-0 


ccc p LLINNESGNED-3N-1| ggg 
мэ зм 2NAIN 3) GN D £3 1] 


. . . = 71 . 2 
cen ENS» (3N-1) -6N41-AC(N 3) (GN 1) +N ||; 0 
мэ. зм 2NA IN 3) GN ΔΝ) 


CEN - D^NA(C 4 3} ΔΝΤ (N^ c£ 4-N+ 1) "HU 
|з -2NAIN 3) ΝΕ 3 N 1] OL NP 





(1+ №) 


мэ зм 2NA IN з) GN руно 1] 


5 CE(N- D42- -АХ-0 





3 . . 
(1+N) икан з о о 
[№ зм 2м. +3›(3® +1) +3351 (1+N) 


CEXN- 4/2. 


(№+3.№2) - 2-N4(N+3)-(3N+1) .. 














3 
[2:14 М) ] CEN - 0- +3N+1 25 
ΝΛ 3Ν7- 2-Nal(N+3)(3-N41) =. 2.(1+N) 
+3N+1 
+-QX 
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CEA2 (e N') - cx -o T CE +N. Ë -ς5-0 Ls ci D sg - o 


1+N 


Ë 'CEN- CO = 0 cen N= 1) - GO-0 CE ———— 
14N? (14N? (1+? (1+ № 








ο. [NAN GNE σσ ο ος 
lea N2- 2 NAN +з GN D зм 1] ae N2)] 






[м + 14 Ν΄ - N?N (N E 3) (3N +1) + 32.N2] - 7.N2. (N+ 3)-(3:.N+ 1) .. 





CE(N- 1) 
2 


[arn [N34 3N'-2NA(N-3) GN D + 3:N+ 1]] 


051401.тса 





+-7N-A(N+3)(3-N41) + 14-N+2-(N+3)-(3-N+1) -XZ-0 
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mZCUGD = 32.580? 





G 


“Пи 
/ 





[ ” 4 
7 


ΖΘ 


















М 





ΩΙ 
7 fx 
| \ 
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v 
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mZDFIG = 18.670° 














ASA, 
7 


e 


р 


а 





NN 2 
PAS Z Y 
L> 

















mZITCYIP = 14.098: 


ҮМС - 28.196% 


т/СҮМС 
m 
mZCUGCY = 56.392° 


m 
ZCYIJC 


00 


mZITCYKV = 4.699° 


mZCUGCY 
mZITCYKV,_ = 12.000 


mZKXCYJP = 4.699° 








тиб 


А = 14.098° 








ре 

















mZITCYIP = 11.125° 

















с2 





I |. 





















































IX Wee 





АИ NN DS 




















NM 

















A Hide 

















Qa y 
N A 














JS AAT ^s 
JN S - 


TIN 























с 
а] 


mZRGP = 39.823? 
mZDAE = 19.911° 


mZRGP 


"mZDAE = 2:000 










































































mZCUGCY 
ZCYCXDD = 6.000 


mZCUGCY = 74.233° 
“СОСО = 82.117? 





































































































РИН 








mZJJAIL = 77.458° 
mZCYGJJ = 47.700° 

















ELA 


Š 
— = — 
\ 6.000 
р / CN mZCUGCY = 48.515° 
/ | =|69.258° 


5 








е 
n, 








Ма 
>< 
SEN 
N SSS 
YL 
ee | 
|| 


mZCYGXDD = 8.086% 
UGCY = 48.515° 
pa 
ANE 
iV A; 
SKY 
































LAN 


м 





2 


4-72 








S N 
VSO 











S£ 






































LAN 


м 





2 


4-72 








S N 
VSO 











S£ 






































7 
Ñ 














AS 
⁄ У, 
ο NC 22. A 








at 


< 7 о 
ae i 

о 

Ἂ 

т 

[2] 

τ 8 

Ш 

σι 

N 

p 

ο 

ч 

3 


"774 




















жы 
Ж 


б 








Pe ἡ... 


Segment DF And НМ 052201 


Given AB and AG, what is 




















HM and DF? 
N 27.11 AB 2375 
АС :=АВ-М ВС:-АС-АВ 
вВЕ--В6 — pk :=BF 
A L 2 
AF :- AB + BF 
AK := AF? + FK? 
5 AF? 
AJ :-—— JK :- AK - AJ 
AK 





"Tp 
HJ:JK ΑΗ -AK- (JK+HJ) ac AAN EM = - Е MEE 


ΑΕ :=АЕ- EF ΟΕ :-AE- AC CH TEE нм 4 (EM+ сн)? + СЕ? DE :=_CE EM 


EM + CH 


DF :- рЕ + EF 
Some Algebraic Names: 


АВМ-АС-0 АВМ-АВ-ВС-0 jABN-—AB-BF-0 jABN--AB- FK = 0 





1 1 ГГ. 


2 
1-М 








2 
і ag GN AN ші АВ - -АН-0 — AB(4N) -aco 
4 2 2 1+N 

1-Х 1-Х 
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lABN- 1 ap -ЕМ-0 
4 4 








AB + AB-N- FL = 0 






M TAB. ТАВА АВЧ 10:.N+3 — EF = 0 











АВА e 10-N -3- AE = 0 
1 TERN 10-N 4-3 44 3-N24 UR SUMAR 
АВ -cEkE-0 





4 (1+?) 
(N-1)-AB—N____ cH=0 
(1. м2) 
3 . 2. B . . B . 
dom "ERE +3-№ 2of(N+3)-GN+DN+3N41) о 
2 (14 N2) 
ο κ νι ο οκ IN са 
4 (N?74.4-N+1) 
πο a 
1 дв. 3 N+3N’+1+N*-243N°+10N+3N/ ρε. 
2 


(N? 4 4.N 41) 


052201.тса Page 2 








mZCGN = 90.000° 


mZMGN = 53.892; 
mZCGN 
“mzmiGn /~ 1870 








т/КМУ = 15.0005 
m4EMF 38.982° 




















Duplicate Ratio For 
Angles 








PT 


























ө 
Ὗ 



















































mZKEKAKD = 24.156’ 


mZCUGCY 


mZKEKAKD = 3:000 











mZKEKAKF = 60895 





mZCTKAKF = 12.078° 


mZKEKAKF 
"mZCTKAKF = 5:000 




















CPGCY = 55.670: 


mZCTBG = 37.113° 


ТН = 4.992 inches 
TJR = 4.992 inches 
TCT = 4.992 inches 



































































mZAOD = 65.723: 
mZAOB = 19.145. 
mZAOD 
"mZAoB 75.000 
mZEAC = 26.289° 


mZEAC 
"mzaoB = 7-000 

















mZAWATAU = 90.000° 
mZAWATAY = 18.000° 


mZAWATAU 
CmZAWATAY _ = 9-000 





mZBFBDBG = 45.000° 
mZBGBDBI = 9.000° 




















3 Move О->15 
> Μονο Q->7.5 mZQAC = 20.150° 


3 Move О->22. 


3 Move О->1.875 
3 Move О->3.75 















































> Move Q->26.25 




















> Move Q->AH 








> Move Q->Al 











> Move Q->AJ 








3 Move Q->AK 











> Move Q->AL 




















mZZWAD = 10.075° 


mZACWZ = 50.375° 


mZACWZ 


—mZZWAD = 2:000 













































mZCYCXDD - 11.629? 
mZCUGCY = 69.775? 








mZCUGCY 


mZCYCXDD 


= 6.000 




















cu 



































NN 











WZ 





NIS 
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Point of Intersection 052701 


Do RY and PW intersect at G? 


N :=5 СЕ:-1 СМ := СЕ.М 





EN :-CN- СЕ ELIT LV =EL 


LT:-EL LY:-EL CL:=CE+EL CT:-CL 











51:-СІ. $2 :=СТ $5'-LT 


2 2 2 
2452 +51 - 52 





KL: = СК:-СІ,- KL С8-СК ST:-CT-CS RS:-ST 
51 
СЕ :=Ст- (514185) CE: ӨССЕ prier- СЕ? ро ЕТС τα, 
CT CL 
_ FLLY 
(LY c FR) 


Some Algebraic Names: 


СЕМ - CN = 0 CEN- СЕ- EN = 0 5 CEN->CE-EL=0 5 CE+ > CEN- CL- 0 





2 
ісе Qe) κι-ο 1 (ї+вм+м?) қ 1. (1-2-N¢N?2) о 
4 (1-М) — CE —— — — —— - CK = 0 — CE-—— — —— —-- ST = 0 
4 (14 N) 4 (14 М) 
2 

20 М .. cr=0 cu ШЕКЕН d бі 

ν (1+N)° 
CEA3-N^ + 10N _ER-0 CEN- DL 6N N*) 0-0 

(14 N) (ΕΝ) 


1 ск E E2N- 6N e 2N + NO) 


2 +N% 


-FL-0 
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СЕ.(№+ 4N e 1) (N 1? 


[№+ 3№+2 NA(N 3-3) (3N +1) 13Ν 4 1] 


From Segment DF And HM 052201: 


(ian E 
= N -3N -3N-2NA3NN +10:N+3+1 _GL-0 


(Мама) 


ο =a στη πι 
ση Which does reduce to, 
CE-(N + AN £1) (N - 1? 


N'e3NÓ42NA(N 3) (3 Ν 41) +3 + 1] 


1 . 
2 


1 1-1 
2| 
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М y —mZCUGCY 000 
q 4 Q Ж m4CYCXDD = 6: 
| N 














by: NS 
σα 
Ñ 














Xd ANS. T 
ZN 
ING 




















What is CD and BL? 053001 1 


N 4-1 Ν2:Ξ 5 


б 
m 
1 
2 
кі 


EK :- Ν2 
Ε 
EG ‘= — СС:- СЕ + EG 


2 
CQ: сс ро := ЁС. 
οο 











СР := СО-РО СТ:-ЕС 
_ CP? + CG? - ЕС? 
2.CG 


РЕ := СР? - СЕ GS := EG 
ЕС := CG- CF FS := FG? + GS? 























U pG := 9 9T (p i66. DG 
FG 
pr, РЕ:СЮ 
Some Algebraic Names; Ср 
Ν2 / Ма 
ΟΝΕ “ЖЗА EG Sed προ ο 
Nó? N,+N 
pQ - 1 2 аф QP Nye 
2 (2Ν 4 Ν2) «Ро 
| {ΒΝ[Ε8ΝΙΝ2 ΕΝ) 
CF = Му (Ма +N) —a— Ə 
i і (2N,+N,)° 
И - = - № 
РЕ – (Ny + №№ (N2 € 4AN4U(3N5 +4-Ny) ——— —— - 0 
X / \ 2% / (24 - N34? 


/ 2 2\ 
1 РН йы ы al κ PC 
2 / S3 
(2 Ni I +N 2) 





/ 2 2\ 12 
(6:N4 +6.М. М> +Nə 
αι ISP ο -0 OR 





\2 
БҰРА 
ЕЅ – em 


2 (2 N 1+ N 3 
\ / 





6 6 5 
/1)\ ΣΝ2 +32.М1 -96 Му М 
Fs - [1 NP: 2 : i з 
\2/ (2. ^ 
\ (2 № ἜΝ) 


(2 Ν 1+ М 3 


DG - Ξ0 


|2. 6-м +6N1 ΝΣ + РОЇ 


(21+ №2) і 


7 


CD - М1 ΝΔ το στ τη 





΄ N Z A uf N 
(Ni T Ν2) ‘Ny: (М2 T 4№у 372 + 4Ν1) М» u 


BL - 0 


2:23 +N2) (6NI +6N1 N2 +N 


ЕК БР 4° + 11633? +54 М м + 12.N2 М .. 














La 








A "fixed" figure. (45). 









































А Small Extrapolation 060101 


Given AE, AG, and EG, what is the Algebraic name of the segment GJ? 


$173 52:72 $571 


AES, AG:-S5 ЕС:5; 





_ AG2+ AE! ЕС? 
2 AE 





AC: 


-АСАЕ 
АС 


АН: СН:=АН- АС 





HJ:-GH GJ:-GH- HJ 


Some Algebraic Names: 


2 2 2 2 2 2 2 2 2 
52 +51 -S $1 +52 -5 $1 -52 -S 
— 1 3 As — 2 3 АН-0 - 3 ρη-ο 
281 257 257 
2 2 2 
51-52-85 $1 -52 -5 
1 13 73 αἲ-0 01 2 3 ομ- 3 
$5 53 
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Units From Both Sides 060201 


Start with АВ as unit and find. ... then 
start with .... as unit and find AB. 


N := 5.727 АВ :=.573 АС :=АВ:№ 


ВС := АС - AB BESTE AF :- AB + BF 


AE :=4 AB-AG BE := AE- AB 








AB.(N-1)- BG = 0 


+ AB(N- 1)-BF-0 














ΣΑΒ ΕΝΑΕ - 0 AB 4N - AE- 0 Ав - 1) - BE - 0 








BG, 
N42 BG 5 :=1 BF 5 = — ^ 
K J 2 2 2 2 
І ВЕ) 
BE 4 :- —— EF 5 :- BF; - ВЕ» 
H Ν2 
ΕΝ2:ΞΒΕ2 EN. := [ЕЕ εῈν 22 
Ε 
? EN EN з МР 
G E /DC|B А Np,;=—2 ам, = 2 
О 2 ЕЕ» 
М 











Ó 
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J ——- BF5-0 - BE5-0 
K | 2 (2N 2) 
BG, (N5-1 
H 262 (N27) epic 
2 м, 
Р ° В62 ЭМ; 2Ν241 
G E /D CB A Uu u oo CRT. 
О 
2 
BG, |2 - 2N 441 C 
INCL NPS = 
4 Ν2 
Ν 
° BG» (2N,’?-2N, +1 
2 2 2 er 
— кәдік ИМЕ 
4 [N2(N2-1)] 
BG 5 
-AB5-0 
4N5(N5-1) 














2 2 2 
ΑΙ ΞΑΕ ҒІ:-ВЕ др = АЕ+АЕ ΕΓ 
2 АЕ 
BD := AD- АВ 
AD :=2-AB-_N BD := Ap. 1) 
(N+ 1) (1+N) 
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BG 4 
№3:=3.364  BG3:-2708 БЕҙ>--- 


ВЕ; 
H BD4:— DG3=BG3-BD3 
3 




















° ΡΕ «ΕΝ 
D СОВ А ғчұ-вғу в. ο 3 
FN 3+ DI 
gt DI3 
EN 
EN; = [ЕЕ ма NP 3 — 
EN 4'NP 3 
LN 3 ;:£ — ——- AF 34'-LN3 
° ЕЕ; 
AB3:=AF3-BF3 АВ з= 0.573 
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AH := AD 


2 2 2 
FH:-BF AC АН *AF - ЕН 
2-AF 





ВС :=АС- AB 

















АВ-(М-1/-ВЕ-0 


(N- 1) 


ВС :=АВ.(3.М+ 1). 
(N41) (М +1)? 
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Isolating A Problem 060301 


If one is given point F, then finding point G would lead straightway to 
the solution. How is BK related to BC? 








оно М:-4 БЕ:-1 
: H ος 
2 » 
/ e 
7 Бен вр:= ВЕ вс = BÉ (ggg BC 
L М. URN i Q4 οσ- BC СЕ CD:=BD-BC АС CC 
СЕ D СКВА | R 
N / АЕ := АС AD := AC + CD DF := BD 
S £ — DF? + AD? _ АЕ? 
M РА DK := —_" "ss BK := BD DK 
° ue 2 AD 


CK := BC - BK 


BEÓN-D cg.o вЕЛО- οα-ο вЕ(Х-2) mn 








(N2 Ν. 2) 
24N- 1) BE. N алр-о | ве N-2 N *2N-2/ κ. 
BE- — АС = 0 2(Ν- 2) 2.№ 
N4N - 2) 


προ D (N-2) eee: ом 
№ ВС № 


ВК = 0 0 
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For Any AB 061001 


For any AB, AF what is DG? 


N :=4.39  АВ:-.615  AF'-AB:N 


BF:AF-AB ВЕ:=ВЕ ЕК :=ВЕ 
2 





2 
АЕ:=АВ+ВЕ ЕСЕК ЕЕ:-ВЕ 
АЕ 


FM :=ВЕ EM :=[ЕМ? - ЕЕ? GM ΞΕΜ 
GQ:-DE МО -4GM?- GQ? EQ: MQ- EM 

















DG :- EQ 

Some Algebraic Names: 

AB:(N- 1) - BF = 0 -----»ε-ᾱ САВ (МЕ -АЕ-0 
Lan N-D pe-o ΣΎ ΑΒΙΝ- 1)-ЕМ-0 


в] (N+3)(3-N+1)(N- D] 


-MQ-0 
2(N+1) 


aBn- D N+ зэм ВВМ] pe-o 


2 (ΝΕ 1) 
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κ 






































mZCUGC = 29.459” 














N ү 

















7 


> 


SS 
ος 


APS 
EN 























EN ο 
| уу” 





Elipse By Parallels 082601 


М1 := 4 N, := 1 


AF:-1 АС:=АЁ Cy.- AC 
2 





BC := АС АЕ - АЕ 
Ny Ν2 
EF := АЕ- АЕ EH := AAE-EF EG = BC ЕН 
CJ 


СЕ З AE - АС СС = (се? + EG? 





Some Algebraic Names: 


_ 1 _ 1 Е 1 ΙΝ -1 JN - 
BC = — — Αὲ---  EF:z1-— qq 127! το 2 


QN Ν2 Ν2 





2 2 2 2 
1 4Νι -4N4' М+М. М) +43 - 4 
2 (Ν1Ν2) 
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Three Piece; Of Paper 


N ч 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 












+ = 


= % 
` ] М 








- - 
т/АВС 2 
"т/АВО ` = 3.000 РА 














John Clark 





Just Another Proof Of Paper 010202 


N := 7 ΑΡ -1 АЕ :- АВ.М 


ВЕ ΞΑΕ- AB BE: ВЕ AE :- BE + AB 
2 


ЕЛ + АЕ? — АР 
2.AE 


AJ := AE EJ:- BE Еа - 


Gb ‘= Ea GJ = 2.СЪ АС:- AJ- GJ 























Aa = АЕ- Еа AU EAE 
А] 
Ja :=4AJ? да’ ος ҒАС 
А] 
Ua з Аа- AU ЈО := Ava? + (GU + Ја)? 
ум := © шмовЕ-0 
Га 


From 4/29/94 op :- 4Ja? - 2-Ja-GU + GU? + Ua? 


ОР – 2.Еа = 0 NO:-JO + JN EU ‘= Ua + Еа EN = ANO? - EU? EL:- ВЕ LN := EN- EL 
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Some Algebraic Names; 














N-1-BF-0 (С! ве-о 
2 
2 
ΝΕ Айы «Οτο xus 
4(Ν +1) 
(N- 1) N+6N+1 
— -Сс)-0 —————-Аа= 0 
2.(N+1) 4(Ν + 1) 
(к? +6. ) 
2Ν ^ AG- 0 МАМ +6М+1/ А.о 
Nl (N+1)° 
Ἓ _ 1). (3. 
(N-DA(NE3)GN*D ug 
4(Ν +1) 
N(N-DA(N+3)-GN+D _ ου. 











< Q 24 (N+ 1)° 


(N2 ὧν. 122 _ 1). N . ) _ 

М +6N+1/(N 1) το (N- 1): .N +6N+1 305 N 1 IN-0 
4(Ν 417 24N + 1)? 2 

(N- 1? (N- (NEAN 11) (N - 1 (№ 4L AN 4 1) 

2211 ο-ο ` ο -NO-0 LIO -EU-0 

2-(N +1) (N41)? 2(Ν + 1)? 


(nr L A. ) ACN +3)(3-N41) 
за а er AON σα ЕКЕ 


2.(N + 1)3 


_1).(N2 44. ) 4l (3. _ 
(N-I) N Γ4 ΝΑ 1) 4(N+3)(3-N+1) М 1 IN-0 


24N +1)? 2 
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mZAAVAU = 89.672: 


т/АМАЦАМ = 28.622 









peii Ree e а 
ж 





mZJAC = 55.733° 


E .— mZAPAC- 18.550°_ mZJAC = 55:33° 
1 mZJAC \ 
τι is —mZAPAG = 3.004 \ 


jpg. 
== 

















т 






И р 








1-4 
а ГИ 
N - 
N 5а 
\ РУ, 
ς 24. 
\ / 4 
N / 
N Z oik 
N Е T ; 
/ 
/ ην / 
№ / 
V / -L 
X 
X 1 | 
/ N T iac" — 
Ж.А SS x 
/ x + - - 
/ \ 
/ + / — 
7 / 
/ 
/ 
/ NL 
/ [e] 
/ X 
/ 
/ Яр 
/ 
/ L 
/ xdi: 
/ 
/ ЕВ 
/ 
/ alk 
/ 1 
/ 
/ / -4 + 
/ / + 
Z / 1 
/ / 
/ / + 
/ 
/ zh 
/ L 
/ 
/ 1 
/ 
/ ый: 
/ zh 
/ 
/ + 
/ 
/ ΝΡ 
/ zl 
/ 
/ / 4 
/ / 
/ / T 


ΒΚΕ - 0.738 inches 


ΒΝΒΙ - 0.738 іпсһев 















> 


о о 


ы 


| 
jer eet Pres ЕН ЕЕ reet Le eren | mper ene Tet ots mp sm p | 
ς Pe HH HH еее Неее 


о 


IE b 
ih 
| 
| 










НЕ 







m/FGH = 40.950° 
m/NLR = 13.650° 












,  mZFGH N 
\ 74 = 3.000 \ 
\ \ 
V 
- ñ 2 J - А Баг ар 
1K 2 3 | 
| т/АЕІН- 81.900° | 





m 
ГБ ОН Te prn ops ερ) Сы "ete Ee 


© 


| 
| 


Е О енен 





m 


mZ/AELR 
m/FGH 


m/FGH = 40.950: 


/ 


/ 
/ 


- 2.000 
/ 


mZELF = 40.950: 


Easy Power-Line 06 20 02 
For any two intersecting circles, the power-line BJ intersects their common 
tangents AC at midpoint. 
АС := 5 AF := 4 
ET CE:-3 ЕН = AF EH := CE 


B3 AD := СЕ DF :- AF - AD 


ЕГІ CE FJ ‘= АЕ 


DE := AC EF := (ре: + DE? 


ЕЛ + ЕЕ? — Fy’ 


2-ЕЕ 





"d | EG = 














ЕН - DE EG сн :- CE + EH GH := DE EG ск := GH KG :- CH BK := РЕКС gc .- CK + BK 











— The power line is the line upon 
| which lays a segment between the 
two midpoints on the two 
D tangents of two given circles or 
N between a point and a circle. 

` The intersection of two circles 
lays halfway between their two 
tangents. 
A power plane lays between two 
spheres or a sphere and a point. 
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ы 
5 
5 
о 
© 
с 
Ф 
с. 
“. 
Ф 
e 
© 
D 
= 
2 
= 
Ω 





> 


мы, EA 


кк + ++ + AT AAA DAA AAA PAA AA FAA AAPA AAT 


ES 








- \ 
gy ee РА 


== 











Е | | 


/ 


| 
ο. E ПО E SEHE у үс 





к ΕΕ... 


ч 





ΖΧ z 1.951 inches 
ABX z 0.702 inches 


ZX 
































mZBZUD = 45.000° 
mZBZUL = 8.641° 


ПЕ! = 51.848" | 


mZUEI 


mZBZUL_ = 6:000 



































mZABDE - 76.617: _ 
mZADDE = 25.539° — 


mZABDE "d 
mZADDE $2900 





\ эе” 
А \ ` 


| mZADUE = 21.078° 





222 mZABEI = 63.2349. 
p ү! жы. uw κ 
1 TL [АВЕ |, 
|р Е 
| mZADUE = 2-000 


IE = 1.771 inches 
AOE = 0.474 inches 








mZABCD = 13.383° 
mZADCE = 4.461° 








Е |) 
ROE = 3:732 mZABCD _, 
EN mZADCE = 3. 
ABAN= 0.797 inches 77 


ADAC = 0.238 inches 


ABAN 














A ratio between 3 and 3.732 for all 
angles. 









— 


p 
m/JMDG T 
—m/KRDG — :1000 ш 2999.949 


mZJMDG = 71.981? Es 
m/KRDG = 23.994? κ 





Ty 
Ἕνας 
і p. l m/JMDG | N 
чо i а τω —mZKHbG-— = 3-000 ` 
m/JMDG- ^^ | \ 
3 zmZKRDG = -0.000° \ ' 
A а mZJMDG 
— =23.994° 


τν WC | 

/ vL TS | 
| Ad σα. Ὄξος NS | 
>~ т /КВОС КЕ Ξ--0»4095 | 
Po Re a | 





aA 





























mZABBE = 61.031? 
mZADBE = 20.344° < 


|| mZADUE =10.687° 








mZADDE 
BC - 1.114 inches 
BD - 3.542 ihches = | 
μμ mZABEI = 32.0625 — 
- mZABEI 
mZADUE = 3:000 





ра = 0.413 inches 
be = 0.130 inches 











mZABDB = 28.969? 
mZADDE = 9.656? 


mZABCD 


mZADCE 


= 3.000 























bd 
BG ` bc = 0:000 





> 
т/АВВЕ - 68,957* 
mZADBE - 22.986* 


mZABDÉ 
mZADDE 


BC - 1/127 inches 


- 3.000 


BD = 5.010 inches — — 


p. 


| “^ 
| Pd 


Жа 





>20: 
от 







| 
S 


ZADUE = 15.972°— 
~A mZABEI = 47.9159- 










mZABEI 





bd = 0.478 inches 





N 


mZADUE = 3-900 





Ρο = 9,107 inches 


== N 


BC 





mZABDB = 21.043° 
mZADDE = 7.014° 


mZABCD 


mZADGE = 3:000 


= 0.000 








bd 





















































mZOKJ - 18.765? 




















mZEAH - 40.544% mZEAH + mZEAH = 90.000? 
mZEAH = 49.456° mZEAH = 49.456? 








/ 


7 —À 


/ mZOLQ- 52.0219 ` 
тДЕ ui 


mZOLQ 


_mZLCE 






“т СЕ ^ 


СЕ = 34.680° | 








mZLCF = 52.021? 
Ерш = 17.340° 


πι ОЕ о до 
















> 





44 
sl 
mZFAC = 45.429? mZOIP = 45.429? 
mZFAJ = 29.488° mZOIQ = 14.744” 22- 
mZFAC МОР о N 
mZFAj = 1:541 тоа 3081 
/ 
| | FI i | | ie | | 
mZFAJ \ 

"mZoiQ- ος 

\ 

X 













ΠΙ{ΕΑΟ = 34.432° mZCEA = 17.216° 
ΠΖΌΜΡΟΡΩ =,84.432° 
mZDMDODP = 11.5 


fnZDMDODQ 
mZDMDODP. = 2-992 























ο ECDV - 0.724 inches 
pes ы ыр (ἔπι. 0.724 inches 






M 


DVDU.- 4.638 inches 

BXBV - 2.319 inches 
DVDU | 
ἜΧΕΝ = 2.000 























4-- 


TR - 1.368 inches 


3+ 


АА 





2 mZNAC = 48.1995 


p di 


A 





— mZNAC р 


—— 








w mZEUESET = 32138? 
b - 


mZ EUESET | = 500 




















YY 





mZVEA = 71.729? 
mZVEAA = 23.915? 


mZVEA 


CmZVEAA = 2:999 











mZADEA = 23.909° | 












__——mZADEA 


"100 = 300.001 


mZVDA = 18.2742. 
mZADDA = 6.091° ^ 


—mévDA | 
\ “mZADDA 


\ 


\ mZADDA 


~\\mZVDA 
"mZADDA- -10000 - 29999.675 


- 3.000 


100 = 299.997 


N 


\ 
\ \ 











σ 
al 

















mZJEA Ξ 71.831? 
mZJEU = 23.959? 


mZJEA 
mZJEU 


mZJDA - 18.169? 
mZZDJ = 6.055? 


- 2.998 





I Fu 
m iP 


= ШЕ ШЕЕ! 
Кк + ++ + 











YS mZJDA 


mZZDJ 


mZJEA 
mZJEU 


mZADEA - 
mZJEA 


mZADEA 


mZJEA 


mZADEA 


-100 - 300:040 


«100 = 299.810 


23.944? 
= 3.000 


100 = 299.997 


A 


Best Pencil mZBKBJBD = 60.000° 
mZPull,, EA = 77.651? 









mZBDEA = 25.884? 
m ΕΡΡΧΞ 2.747 inches 
m АРШ | АС = 65-302” 
m /BHAC = 21767. 


mZPully AC 


MA U ме” _ 3.000 
mZBHAC \ 

















0.131 


τ mZBHAC 





ἊΝ 


т/РшІ, АС N / 
| Ме . _2 Ë / 
1000 - 999 БРА 


2776519 ^ — 
меЁА = x 


m 7Pull 
m /BDEA 2 25884 " 


/ N 


mZCMAHA = 76.796° з - 
v mZCMAHCQ = 25.623° | 


mZCMAHA 
mZCMAHCQ = 






| А -ТИОМАНСО -2990--. 






























































mZFVFUBV - 18.895? 


mZOAC - 56.685? mZOAC 
mZFVFUBV 


т /FUOBV = 9.47 
- 3.000 m /ОАС = 56.685 





КА = 1.477 inc? 

















> 
‚| 
T 


mZGMGBK = 49.084° 0 


σ к / mZFVFU BV = 16.361? 


mZOAC - 49.084* t/ 





mZOA 
mZEXFUBV 


- 3.000 








q XAY = 20.452°—. 


т/ОАС P 
т/ХАҮ = 2400 



























νιν νιν. 


SR 
| 





σι 















А 








А 


mZBZUD = 45.000? 
mZBZUL = 9.735° 
mZUEI = 58.407° 


mZUEI 


"mzBzut 9000 — 


< | mZCIJE = 8.897? 
\ | mZCMXE = 8.897? 








mZCILE = 38.557? 



































Y 





Y 


Y" 


mZFAD - 31.978? 
mZUMD Ξ 7.005? 


mZFAD 
mZUMD 


? Move Ғ->Ү || 
m E p 
+ |? Move Ғ->Х еее 





5 4.565 







mZKAQAU = 47.907. ^. 


mZKAQAU 
mZKAKD 






2.000 




















42 
TR - 1.220 inches 


а. 














mZNAC-- 54.084: — C. 










я 4-08 ç 
“ss mLEVESET = 960565. 
E αν 22 
— ы. 
ч Р 7 —-— x 

/ / т У 
/ | mZNAC о 1500] 

1 


| mZEUESET 

































А 





рон 
Y \ 


ч ч x 
К 





| 7+4 
es | N CS 
NL РКА = 1,612 inches | - 





\ mZNAC = 54.084? 





> 


/ 





mZFKFIA = 63.227? 











р- 


о 


BXBV - 2.907 inches 





























mZEJBXEM = 38.873? 
mZEIBXEJ = 19.436? 


mZEJBXEM | | 
mZEIBXEJ “2000 — 


το mZNAC Y 





а” mZEIBXEO = 














DH 


2 
/ 
/ 
/ 
/ 
N 
ПО ВУ 


ж 
Z 

/ 
М. 


/ 
=e! 


7 
"d 
gi Je / 
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4 
| 
T 





а 











зу \ T 


ZNACE 12,958 


А 
з 
я ра 4 М 








mZBZUL = 9.404? 





` 


























JOE - 2.793 inches 
HE - 2.786 inches 


3 
HE - JOE - -0.007 inches гу P 
ge: KR 29 / 4 / АЕ = 4.698 inches 


JSE - 4.707 inches 





οὐ 























A 
| 
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.. Sequence 


.. Sequence 








.. Sequence 


.. Sequence 


.. Sequence 











.. Sequence 


.. Sequence 








| mZCBE m7CBM 
m/DBE = 15.000". E _ 
4 3 "mZDBE- = 3000 arp = 3.000 



























.. Sequence 


.. Sequence 








.. Sequence 








.. Sequence 








.. Sequence 


.. Sequence 











.. Sequence 








m/DBE = 15.000? 


ο 


31 
m/CBE = 45.000° 









— mZXCY з 22.500" 


отти = 2000 


- 3.000 














m/FPO = 78.7505 




















EXE EPA ERR 











++ Move Х->В | |> Move x-b| | 7 т/ХОМ 787506900” : 


(т/хОМ- 15.750? 


| mZXON Ta РА, 
|» Move Х->0 | |? Move x->d ώς - 5.000 | mZXOY = 72000: 


\ m /xON T 5 / 


N 
|» Move X--F | |? Move χ-»! N | | , 
> Move X->G | |? Move x->g e 1 / РА / 


S 



































Μονο Х->А 
Μονο Χ-» 
Μονο Χ-» 


Β 
σ 
D 
G 
H 
J 


> Move x->a 
3 Move x->b 
2 Move x->c 


> Move х-»а | 


\ 


1 


onmlkj 


m/XAC - 45.000° 
m/XAC = 55.506° 








> Μονο х->е 
> Move x->f 
? Move x->g 


O++4+4++++4++++++ +44 
| ? Move х->т 
\ |+ Move х->п 
\ |? Move х->о 


N 
N 





> Move x->s 


|? Move х->ї 


ds 

















„СУСС = 0.635 inches 
~ 0ου = 0.635 inches 











m/CJLD = 21.1255 


























27 mULCJ = 7.042° 


m/UEI 
— mor = 6000 
































= 21.205? 


mZFPB 























АВАМ = 1.117 inches 


ADAC = 0.320 inches 


/ Z 
N p: 


АВАМ | ` / / 
‘холст = 3486 j 2 


s. JU. ur МЈ = 3.035 inches 





















m/MLB = 19.400: 
m/NLB = 19.400? 


LG = 0.730. inches 
—LF = 0.730 inches 
~ KQ = 0.730 inches 











| 19400". / a / 
Ym [kel = 58201 


p 


P 





и 


m/PLF = 58.201 


m/YLZ = 19.400? 


























РЙ 


и 


д 
т/РЧЕ = 20.524° 


m/XDOP É 123.146: 














m/XDOP = 123.146° 


ИЖЕ 41.049: 
` mZXLE- 41.049° - 





\m/FILE = 20.5245 























































m/FGH = 40.950: 
m/NLR = 19.650: 


N 
|. m/FGH N 
| дея = 3.000 N 


4-4 >o P 











+ i +++ Ц | 
m/AELR = 81.900? | 


m/FGH = 40.950: 


m/ZAELR 
m/FGH 


"s 
m/ELF = 40.950° 


= 2.000 


Аа АА 


mZFGC = 19.069: 







ЖГ 


"лке = Ξ 39. 2085 _ 




















y vyv ту 











Y Y 


/ SM ---т/АСАСАЇ a 
% mZGKL- 392085 LL | ^m ZGNP = 39208 mZAIAGAR ер 
E Й 
——mZGKL Ἐπ 000 | ..mZONP = - 13. ο 
mZFGC ^7 di mZFGC = 13.069" 
(САСАН = 32. 673° 
| кс зы mZGlF = mm | 
m ZACAGAH = 6.535° ` mZFGC Ой m \ 
/ Am mZKIF = 52.277° | 
j νυ. ge 
| т КАМАК ~ E 2Р6 74000. TE 
4 | HO m/ZGNP 44 ++ — A 4—4 VA +++++++++ а 
|" T I | = | | Э | | | | I T 
| | -1 d Za —mZRGK = 13.069? | 3 | 
| mZADACF =. 6.535° тн | | 
N ү, ps d ΝΕ Ж 
Ó vM — m/GKL | E 
\ | Утре = 6.000 
ἽΝ, © CmZADACF `°” / 
Y ` || mZLKAC = ='32. 6735 / / 
е "КАС оодо "4ΟΟΝ- 39208 / / 
Д mZADACF mZCGF = 13.069 / 
e mZAIAGAH = 6.535° mZCGN m ы 
, \/ mZACAGAI= 39.2009 | | mZCGF З 
/ Ἢ | 2 























Ku. т KAQ =. 14.098 






= 1.573 inches... 
9973 inches 







ΖΌΝᾺΝΙ = = 47.891°` 


i k. mZGNAW" ` 
/ Yaman € a Y 
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μμ енен. 


GAN ο ches 


/KAN= 1.58 / | 





° m¿GNP 42.109° ET 













14.248” 


LIN 








| 42145» 
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σι 
1 pu [С νι 
SSSI 
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-E Id 
114 


т / 
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LLL νι 


























mZAHNAD = 42.745? 





А Hide 


А Ніде 





„АВ -АЕ - АС = 0.000 іпсһеѕ 




















































| —mZJEA = 77:281? т/АМЈВВ = 34.707" 


“ы, 


~ 
^S 
т /АМЈА = 64.461° 


E 
ма 


pe 
mZJAC = 64.461° ..πιΖΒΝΑΟ = 21.495° 
| mZAMJA 


bs —mZzBNAC — Ξ 2.999 
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P d м 
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| s X mZPull Ñ 
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 —mZPull MeAC = 56.840° 
E ў 


[РО MeEA = 73.420% | 
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BFA = 3.535 inches 
BMA = 3.526 Inches. 
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mZIAC = 73.939? 
mZGAC = 48.183° 


mZIAC 
—mZGAC ` КЕ 








N 


mZGEF = 49.958: 


/ 


mZKEJ = 16.6529 — |. 


/ = | I | 7 


mZGEF 
"mZKEJ ` 









IN 


mZEAD 
— 3, 7 3- 49.958’ 


С mZAAAE = 83.263* 

mZDAAA = 16.653? 
mZDAAA 

mZGEA = 23.390° 


= 5.000 





"d 


MS 66.610" / ГАВ 

















mZABNW:- 249795 0 


/ 











NAHC = 58.583? 


OAHC = 14.646° 
mZANAHC 








= 4.000 
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mZJDQ = 29.390? 
mZECG = 29.391° 


mZYADAB = 10.734° 
mZACAY = 10.734° 
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ОХ = 0.960 inches z 
ALD = 0.960 inches Ға 


BWBI= 1.384 іпсһеѕ 3 / 


ж N 
й N 
a й 
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/ 
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ВІВЈ = 2.312inches Ἢ 
ЈЕ = 1.714 inches 






































Three Pieces Of 
Paper 























John Clark 





DI :- 2.CF AI :- AD 


AL : 
2.AD 


FJ = AC - AL IL з ХАР _ AL? 


_ (2 ΑΡ) - DP) 


IJ := IL- СЕ EL:- 


AE :- AL + EL 


EF ‘= EI - FI 


EI : 





FJ IL 
IJ 
_ FI IL 


IJ 





021603 


From AD project a trisection to 
EH. 


AD:2.69 AB: AD м№:- 1.51 
2 
BD := AD- AB. Bc := BD 
N 


CD := Вр - ВС AC := АВ + BC 


AF:= Ар СЕЗ ДАЕ - АС? 
FI -- 4 CD? + СЕ? 





_ ЕЕ? + АЕ? — АЕ? 
-AF 


ЕС: 





EN :- AE - AN EM = ЁС 
2 


FM - EN = 0 





Some Algebraic Names; 


(AD - AB) _ 
N N N 


(АВМ AD - AB) _ 


0 CD - (N- 1) 0 AC - 0 





(N-1)(AD- AB) АР М + AD - AB+ABN) | 
N 


CF - 0 





KN- 1) (AD - AB) > -0 





(N-1)(AD- AB) АР ХМ + AD- АВ + ABN) . 
N 


DI - 2. 0 


- (А02.№ — 4-AD-N-AB + 4-AB?-N — 2. №.АВ? — 2-AD? + 4-AD-AB - 2-AB?) _ 
(ADN?) 


AL - 0 


(AD-N 4 2-AD — 2-AB + 2-AB-N) _ 
(AD ΝΖ; 


FJ -(Ν- 1) (ΑΡ - АВ). 0 





ДАШЫ ADAB i, 
ADN?) 


(N-1)(AD- АВ) (АРХ + AD — AB-AB'N) = 0 





(-2-AB.N - 2AD + 2.АВ + АБ.М) | 
(AD-N?) 


(N-1)(AD - AB)-(AD-N + AD — AB + АВМ): 0 


EL 
AD | N?-(-2-AB-N - 2-AD + 2-AB + AD-N)] 


N 


AE ОСА) — в 
(-2-AB-N — 2-AD + 2-AB + AD.N) 


кіс (NS) CAD το ee ON AP) n 
N (2-AB-N+2-AD - 2:Α8 - ADN) 





EF - 42. (N - 1) «AD - AB) AD Ap. 3 
N 


FG — -2.Ар (Ар — AB) —____‘N-) _% 
(-2-AB-N - 2-AD + 2-AB + AD N) 
N 


АС ΑΟ. os 
(-2-AB-N - 2-AD + 2-AB + Ар-№) 


АМАК АВИ аву 
(2 АВМ + 2-AD 2 АВ АРМ) 
(AD — AB) 


ΕΝ--ΆΠΊΝ-Ἰγ--------------------ᾱ---------.--ϱ 
(-2.ΑΒ.Ν - 2-AD + 2:ΑΒ + Ар № ЕМ-ЕМ-0 


-2.(N- 1) (Ар - AB) (AD.N-2AD-2AB -2AB.N) (ABN-AD- АВ) _ 


= IMEEM. 
(-2-AB.N - 2-AD + 2.АВ + AD:N) 


0 











МА - 1.770 inches 


m/LMH = 19.179° 
m /AHP = 19.1795 








— mZBXC = 60.000° 

mZBCX = 60.000° 

— E mZCBX = 60.000 

| mZAXD = 120.000° 
mZXAD = 30.000° 
XDA = 30.000° 

103.944° 








mZXHK = 13.944° 


mZEOG 
= 3.000 


- mZXHK ` 
" Д 





0 / Η mZEOG = 41.832» Ж 
Trisection / m/EOG Ж 
= 1.500 


Theorems / mZBXA-m ZCXD) ^. 
| mZEOF = 27888 


И ΖΒΧΑ -m ZCXD ) - т ZEOF = 0.000° 


Ж 
ж 


KX = 0.524 inches 

















k. ο | | НХ = 0.524 inches 











022803 











If D were between EF, then it would be 
57 the point sought for angle trisection. 

/ Decem When is moved between A and C the 

P locus AD is formed. This locus is not 
о straight, but it is fairly straight. 











Even if a large segment is used 
.-- from two points on AD, say ОН for 
PM. ct an intercept, this drawing program 








x I in N claims that | have attained а 
K И N N trisection for any angle. 
seo. Н/ т/МОМ- 60.000° N \ 


| If a very small segment is taken, as 
ΐ below, tolerance is beyond the 

| drawing program. What does it look 
like using Algebra? Trisection to 
within millionths, in some 
circumstances, may be tolerable. 


A B οἱ 
















N / Ε / 
Хат ZLJP= 10.000 
m НУК =~ 30.000°~ 








CB Й т/АОС- 30.000° 
4 т/ВОС- 10.000 À 

























w 1000 = /3000.000 / 
\ J mzBoc “1000 = / 3000.000, 
| IN 7 





As the different points of intersection is no actually viewable on the finer figure, the 
rougher figure will be used for drawings, but the equations will refer to the finer. 





ES Να 
` AC := М] АО := АС 
Мав:- АС вс—-АС-АВ 
T N 2 





/J BE:=ọ4ABBC DE - ВЕ 
2 


BO - АО- АВ GO := АО 


ЗЯ pi, BOSE ag ы ADL? + DE? 


С GO - BE 


LN: EL LM :- М pu - DLL 1M. EM = ре? + DM? Ep := EM BE 
N3 DE 


_ DM BE 
DE 








BP : PO := BP + BO 


_ АО? + EP? _ po? 
-EP 


EH : 


BP.HP 
EP 


НР ‘= EP + EH PR := 











OR := PR- РО ВО:-ВО- OR 


HR = 








2 2 2 
ЕТ := ABE? + ВТ? pr: pp BT. ps: PT +EP -ET poc рр - PS sr - JET? - ES? 
2.EP 
- STEM Ly. ЕТ qe ЕТЕМ 
ES 2 ES 


KM : 








OT ‘= BT + BO 














IW := ΕΙ DI :- JEP - DE 
DW :Ξ DI + IW 


EW :- DE? + pw? 


_ Е ΡΕ 
ΡΕ ΡΕ 


EZ : 





OZ := BZ + BO 


TW з JET? - EW? 


2 2 2 
EX := АО HEZ - OZ у. EL4EX Za з BZ ^^ оа о Za - OZ Bb := BO - Oa 
-EZ 
BE-XZ Bb ВЕ 072 + EZ? - EU? 
Xa = — вуз RU ;= (ве? + BU? UZ :- BZ- BU Zc := £ T 2 З У 
EZ Xa — ВЕ 2.EZ 
Uc := 072 - ze vw := ЧЕ ор := BU + Bo IM ЯЗ DM - DI IK :- EK - EI 
EZ - Zc 











Kg := 4IK?- Ig? Ke := DE- Kg Vh := (UV? - Un? 


eh :- Bh- Dg Ke:- DE- Kg ef := πο __ 
(Ke + Vh) 
2 2 Ὁ 
nio. Epes Om- М -ϱ 
2-Of Of 2 
Om - = = -0.000000000002639 ЕК = 1.000000000030396 
Е) 


IK? + IM? - КМ? 


Ig ‘= 
2-IM 
EV := ЕСЕМ 
EZ – Zc 


TU := OT - OU 

UV := EV - EU 

ТУ := VW - TW 

_ UV? + TU - ту? 
2.TU 


Uh: 


Dg ‘= DI + Ig Bh := BU + Uh 


Bf ‘= Dg + ef Of :- Bf + BO 


2 2 
Ef ‘= Ang? + Bf Ek:- AO? + EP - ОР 


-Ef 


And so the Trisection is 
accurate to within a few 
decimal places. 30 degree 
angle shown. 





Тһе Gravitating Answer. 030503 


How many itterations to go beyond 15 decimal 
place precision in trisection? The itteration is 
from AO where GH determines a new A. 











N 
geb ПУ А:=22 520.4 ΝΙΞ2 
Ға 
Ж СЕ:-1 со:= SF 
y 2 
| ср:- 9 ρο-ςσο ср 
О В Oo N 
F O A DF := DO + СО DG := (CD ΡΕ 
2 
AD, = DO'DG до i2 AD, ΡΟ EO = — СУ — DE,:- DO- EO, 
% οο- DG 2-/AD, + DO) 
EH, := „| (CO + EO,)-(CO- EO, 


DE, DG 
EH, - DG 
DE, DG 
+ DO 
EH, - DG 
co? 
AD | DE. ρα 
ш 2.— Š 00| 
АО, |, (ЕН,- DG 
2 
EO; |, _ no. σο 
ΡΕ U | DE, DG 
5-1 PP Š _ DO) 
EH. - DG 
EF; νι δ 
ЕН со? 


δι CO -- 





ΜΝ | 








АС = 
CO’ + АС? - (AO, ? 
GH = —— ~ >` 
-AG 
GH 
_ Е0,-5--% 





Ε O E DC 


A A 


The displayed precision is for 15 decimal places. Trisection is beyond that. Since the 
physical world is quantitized, physical trisection is possible. 


во, _ SH 
2 


-2.789435349370706 10 ^ 








One can see how rapidly each recursion 
increases precision. And so, for any required 
precision, one can trisect an angle grearter than 
that, relatively rapidly--espectially if one combine 
yesterdays plate with today's. 











ель O gp L LO 
Gx + DO AO 
Lb := LO? Ob?) ab := Ex Lp 
Gx 


Аа := AO + ab - Ob 


AX:- AO- Ох АЕ Ξ Ах + Ex 








Ke [= Lb -AE Ce = ΑΟ Κε 
Αα ΡΟ 

Ес - ЗАВ сЕ := Сер Ес AC:- AE- CE 
Aa 

AB = AC 


2 





030803 


Is anything saved by starting from a 
much more precise point for 
itteration demonstrated in 0305? 


DF := 1 ро := DF 
2 
М:=2 Dx := DO 
N 


Ох := DO- Dx Ех: DF — Dx 


Gx := рх Ех АО := SOx DO: 
DO - Gx 


НО = DO LO => 

































Δ Δ 
BG = 
ро? + BG? - (Во, ? 
GH :- S a 
-BG 
NO, - „> 0 
2 
2 
- 0.000733072475044 
- 0.000166174134206 Although one starts off in a more 
- 0.000037668619212 precise spot, not much in the way of 
0.000008538782769 steps for 15 decimal place precision is 
saved. The steps are a waste of time. 


-7.965850201685498 19 5 
-1.706967900361178-10 15 


т /ΕΖΝ- 73.646 


т/ЕАВМ = 16.354 


т /Е2М -m /ЕАВМ- 57292 


πιΖΕΖΝ + т /EABN- 90.000:----< 


m /EDA = i d I 


m ΖΕΖΝ 
m ZEDA 


2 


Ξ 3.856 
/ 


№2 ЕЕ 


^7 


(т /Е2М-т /EABN ) | 






































mZJAC = 30.000» 
mZDLAC = 10.000° 














-5L 








AC = 0.000° 





| 8 | 4 5 6 š — " 8 i 9 | 10 і 
| mZDUADX = 400005 Ec 
:1000 - 3000.001 E SS 
“sss. 


-m /DLAC Jio = 0.005° 





m/JAC = 44.869: 
т/ВІАС = 14.966: 









/ 





/- т /ВІАС ую = 0.004 





> Move J->CY 


























/ JAG 10.000° 
/ ——- 10. 


mZJAC = 30.000% 
mZCXAC = 10.000° 







т ЛА 5 
A V. т /СХАС = 0000 


т ZDTADN = 























mZDCAC = 40.000° 
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— mZBPAC:- 15.608 


m/JACz 46.847 - 


—m/JAC 


COmZBPAC - - 3.001 š 











m/JAC M 
=m _ZBPAC = 





BZBL= 1.859 inches 
САВЕ = 1.859 inches 






































































































































m/DDLE = 16239. | 
Ж 
т ZALLE = 16.239° 
/ 





ЕМЕ 1.762 inches 
е" 


ЕМЕ = 1.762 іпсһеѕ 





























С 


JVL = 1.537 inches 





m/ABEWE = 22.525 | 




















+ Move J->CY 








Pencil. 





Just Another Fair 


mZEAG = 55.810° mZEBA = 72.905° 
mZFAG = 18.603° mZCBA = 24.301° 


б mZEAG mZEBA 
^V а “ mZFAG = 3:000 mZCBA 
ος е 


= 3.000 
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Appears to be a straight line locus, if 





tributes the erratic behavior to 


mAJAC = 52.996° 

т/ВГАС = 17.664° 
ЧАС 

mer - 3.000 
4 

mZBEABD = 68.586° 

m¿JAC 

3 





= 17.665° 


BRBQ = 0.001 inches 


= 1.422 inches 









































~ SEN 
98 


mZOAC = 46.962% 
m/LAC = 15.654% | 


т/ОАС 
mZLAC 








= 3.000 _ р 











т/ОАС 


3 


АСА = 4.208 inches 
HA - 4.208 inches 


(ACA -HA ):1000 = 0.219 inches 


-mZLAC "ооо = 0.007° 





й 
/ 
y 
44 | | -і-і------і---і-----------ә----- = 
| -2 1 | 2 | 3 4 5 
| mZUAV = 68.606” „© 
| / e 
\ / Қа 
\ bee 
\ P 
N / p d 
N / z 
N А oe 








A 


со 


т/ВУ/АС = 46.885: 
т/СВАС = 15.628: 


m/BWAC 
m/CBAC 


-3000 — 


№ 
L4 E О О ОО ОО ОО О 


Sa. 
| 


| 
TAD 


> 





ХЕ 








m/BWEBJ = 68.443° 
m/AZEBJ = 22.814° 


 m/BWDBJ = =21.557° 
n/AZDBJ = -7.186° 
m/BWDBJ | 








' 
=i 


го 


εντ + q q { c e a a j p po 5 T i i | | 
4 








зы a nunan о СДР ERR τα τὰ. 


ре {т F Че негі Бері у 
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9.0999 


0.461 inches 


4 


т /ЕМІ 
СНА 
GHGA 


























60.0% 








mZBVCICC £ 




















m/DDLE = 14409: 
m2) 14.409: 





--ЕШАВ-9,440 


у, ADC = 0.49 inches 


dEN = 0.492 inches 


ches 


m/ABBÉ = 66.614° 
^" m/ABBEP = 22.205° 
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5l 

aa 

WR = 0.412 inches Т 
RV = 0.412 inches K | A 

т 7XWV = 60.000? / ШЕ 

т/МХУ- 60.000° | I 







т /УКА = 68.736 


т/ХКА- 22.912? 





т (ΝΚΑ 








N 


ы 


σι 





ч 





т /ЈЕА = 77.891° 
Jim /ЈЕВС= 2505 — — 











m /ЈЕВІ = 25.963° 


m /ЧЕА N 


-m JEET = 3.000 \ 








- 


A / 


6 


5 





> 





4 
Бай 


















114 
по 
1 


/ 
αι 


EE А Ке ү 





Ξ 59.369% 


m /JBWBY 








m,/JBWBY- - 








m /BXBWBY 


/ 
/ 
σι 


WR =\0.462 i 


ВУ = 0.46 inches 
m /XWV = 60.000° 


inches 



































EM 


N 
чу С m/EQEI - 42.851* 





mZEQBE = 55425 κ 
шаш 


|ж 










































ВКА = 0.489 іпсһеѕ 
m /JEA = 68 ia 
η. 22.7755 






















m/JAC = 35.740 


m/BCAC = 11.904: three 


ЧС. m/BEAC = 11.911° 
т/ВбАС-. 11.913% 






m/JAC 


m/BCAC 


m/JAC 


Cm/BEAC 


m/JAC 


m/BGAC 


Ξ 3.002 


= 3.001 


Ξ 3.000 


 mZCACBBV-=_60.000° 






























т /ЈАС = 30.000° ` 
> Move J->CZ 
















т {JAC 
т/СҮАС 
m/JAC 

`—— = 10.000 





Ξ 3.000 


























59.990° 


mZBPBSBT 














Ë + 
La 


m/JAC = 46.933° 
m/JAC 


—m7BYAC— Ξ 3.000 


m/BYAC = 15.646° 
m/JAC 


—3— = 15.644? 


Ss 












. 





—L 












ж а locus 
found — 


т/КАС = 42.170° 
BMA = 0.541 inches 
¿ceno = 44.211° 
/ т/СВАС = 14.737° 


/ 
/ т/СЕАС 
/ mZCBA = 3.000 / 





|4 т/СЕАС 
m/CBAC ` 

























A 


© 


ee Ree 













BABB = 0.312 inches 
DBDA = 0.312 inches 














: DCR= 0.614 inches | 2 
Bom DDA= 0.614 inches m d 


\ c БЕСІН 


л 
ЕЕ 


12 








- 
4 


mZJAC = 58.598’ 
mZHAC = 29.299° 


mZJAC 


mZHAC 


= 2.000 


TA = 5.946 inches 


/ 


/ 


Z 


/ 
/ 


/ 












































\ 1 
\ 
\ 1 
Го 
ЕЕ | 


Y 


m/BMAC = 16.916: 
m /RAAZ = 16.223° 

































mZEYEXEZ = 60.000% д 
й 
































2, 











Y Y 











σ. — 


m ZEYEXEZ = 


an πα 















































Е- 1.260 іпсһев 
ш 1.978 іпсһев 





























CICH - 0.352 inches 


CHCD - 0.348 inches 
m/CICHCA = 40.695: 


mZJAC = 40.999° 
CJA = 1.985 inches 


























mZJEA- 656523 | 


mZBNEA- 21.887 








mZJAC - 








т/УАС 
mZBJAC 


N ES 


ΙΑ 





41.307? 


/ 





\ SS σος 
ВКА- 4.813/nches 
\ a 














ч 





































AYA = 6.743 inches 
CUA - 6.743 inches 















































UD mZABEI= 425717 











m/GUGRGT- 28479» 
mZABEI- 42.571° 
N т/АВЕР а 

τ mZGUGRG | 














-1.5 



















































AYA = 6.743 inches 
CUA - 6.743 inches 















































UD mZABEI= 425717 











m/GUGRGT- 28479» 
mZABEI- 42.571° 
N т/АВЕР а 

τ mZGUGRG | 














-1.5 


















































ΝΕ = 2.836 inches 








т /JEA = 


64.582° 


ы σι 


со 


ша 


Ira] 


^N 


т /ЈАС = 39.164: 








Xx 















































= 56.237? 


m/JAC 






































GHGD = 1.553 inches 
GDET= 1.553 inches 



























































GHGD = 
GDET = 


1.733 inches 
1.733 inches 














































































































м 7. i % 
E ; / I N 


/ 3-- V 
т/нвс- 51 9055 т/ВАНА = 8.6512 | \ 
mZHFD = 103.810° - mZHCE = 69.207* 


ας η 


| т/АНВ = 17.302?  mZCHA - 24. 603* 
| 


| ~ mZAHB q M NE CN mZCHB = 17. 302° 
mZHAD = 34.603° Sc ~ мИНСЕ 








: / 
m ZBAHB = 25.952° / 
т/ВАНВ 


/ / Ë V li 7 
-3.000 | xx 
т/ВАНА. | m SS 
αυ У WU NEN ПР A ------ 


| | SORE He Е 
-4 3 NE? | D. -1 





mZBECG = 4325 | 
т/НСЕ τ. “Ὁ 
—mZBECG-— = 16000. 



































YY 


> Move J->BJ 
> Move J->CF 


mZJAC = 60.000’ 
mZBYAC = 20.000° 





mZJAC 
= 20.000° 
mZJAC 
7788775 т /ВУАС |-1000 = 0.0032 


Q 











ας œ~% 
^Locus Intercept 
κ 
N 


A 
mZCHAC = 10.000° 
mZCGAD = 50.000° 
mZCDCACE = 60.000° 

mZCIDJ = 5.000° 


mZJAC 

-mZCBAC 
mZJAC 

—mzCKAC | 


1000 = 3000.002 
«1000 = 3000.001 


mZJAC = 60.000° 


m/JAC 
“т/СВАС > Й 
P 


т/ВВАС = 19.998° 
ZERK 00 
—mzBRAC/ = 30 


/ 


/ 


mZCBAC = 20.000 


Ξ 3.000 "- 





N 


> Move JəCC ( 











т/СКАС = 20.000° (20 - m ZCKAC )-1000 = 0.004 
| we \ 


\ 
















60.000° 




















m/DHDDDG = 60.000’ 


3 Move J->DQ La M 


[> Move J->EA "d mZJAC = 60.000* 

Locus not P d N V 
N JAC 

so curved, / \ m¿JAC 00. ET 


m/DBAC - 20.000% N 


m/JAC— —— — 
| me m ZDBAC )-1o00 = 0.012° 


— 


S M 







































m/JAC 
= 19.670? 





p 


< mzJAC = 59.0102 — pus 


m/JAC 
m/ 
m ZCNCLCM = 60.000° 


= 3.000 







| з То з m/JAC 
I. Жы: (25 -m ZCIAC 11000 -0.005° 
























ка P 


jur BKBL - 1:198 inches 
4 n 


BKCS - 0.608 inches 


BKBL Á 
Kes” = 19 


mZCUCSBL- 19.6715 
т/СІАС = 19.6705 





mZJAC = 60.000? , ee 
mZCGAC = 20,000° 











mZCKDA = 5.000° 
mZCXCVBN = 20.001° 















п ЛАС 
“т/СбАС | 


N 
N 
x 


000 = 2999.999 


\ 


N 





possible N 
placement. Next 
Maxima and ` 
minima 









? Move J->CR 
> Move J->CS 


Mostly beyond 
program tol. 


т/ЕСЕАЕВ- 60.000? 


m/JAC 2 
3 


- т ZDXAC } 1000 = -0.022° 


т/С2ВКЈ = 148.091: 


FA 








> Move CZ--EJ | 





> Move J->CP 


? Move J->CN | 


> Move J->CO 


> Move J->Cu | 


> Move J->CL 


? Move J->CK | 























5 Move J->CM 











\ 
\ 
\ 
<——— | 
DA | 
| 
/ / 
| πα. “πα ΞΡ | =o 
3 4 / 5 6 
/ 
/ 








_mZDDAC = 16.845 
mZJAC = 47.953° 


 ——mZJAC- | 


3 
m /DXAC = 


= 15.984° 
15.985° 


> 


A 





з Move J->CP 
> Move J->CN 


> Move CZ->EJ Е Моуе J->CO | 
X 3 Move J->CJ 


|+ Μονο J->CL| 


? Move J->CK 
c. | + Move J->CM 
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м 





т /ЈАС = 56.913? 
т /JAC 
4 Ξ 18.971? 


lee melts = 18.971° 


т ZSCMCL = 90.002 


















к —_ - 
- SSO | 
2555. dee = | 
SOE = | 
= : | 
M / = 
τ = / | | 
-/ Ж 
= / — | u 
/ x | | 
/ M I 
ааа й 
Ж е | 
| J 
3 ν : 
| = 
A a : 
4 | 
е | 


ἐπι /СРЕСО- ово ..0.030* 


т /JAC ° 
—— -m /CJAC }.1000 = 0.304 
т /САСРСО = 59.999: 


т /JEA = 73.457° 
т /СРЕСО = 244867 








N 


с }1000 = оо" 





т ЛАС = 57.300° 

πι /JAC 
Ng —Ó 
b" m /CJAC = 19.100: 


= 19.100° 











πιΖΟΖΟΧΟΥ = 60.000° 














r т /ЈЕА 
— 


= 24.550° 


+ yp νι 
i Бк Без 0 E Emend 


| 
I 
3 Ps 4 / 5 


, P3 
я 
vA 
ж 
= ο 


-т /СХЕА } 1000 = 0.012° 


т /JEA = 73.650° 


πι /ΟΧΕΑ- 24.5505 


όν ντ νο νι γι 
tt + + 11 + + 1-1 ++ +1 + 





sl 

74 

6l 

sl n d HT ~ ~. 

duc Bs 
I » р 
41 
EAJ - 47.000? prc 

3L 


\ 
m/JÀC = 43.000° \ 











EE 
© 

© 

© 





— — = 14.333? 





m/FHAC = 14.333? j 
5 mZFHAC } 1000 = -0.030° 








о 
ει νι 
T 


mZEAJ Ξ 30.000° ЕК 
У 





















? Move J->GU wm i — 








m/ZJAC = 60.000: 
























Дм 
κ 
/ mZGIAC= 20.000: 


JAC 
3 = 20.000” 


\ 1 





4 


πι — il 





































ZGUAR } 1000 = 


mZGUAR = 


14.855° 








/ 


/AYBL = 0.688 inches 










DAR J4000= 0.004° 
ы 

































Combining 
Loci 





là — m 
М 
TOR 


c" 


7] 
 mZJAC Ξ 37.96 
ЖЕ 


/ 
__mHDAR = 


m JAC | 


t 


12.656: 





—— = 12.656" 





Since the trisection is perfect, one can 
m/UCE = 11.601? examine the program limitations. 


m/DUC А a Қа 
—3— = 11.601 7 ` 


m/ATAMAS = 11.601° 7 зни 


m/DUC = 34.802? Va 




















m/DUC | "ы. weit 


m/JAC- 4449135 А 
22257 τες 


со 
1 
и я 










ж ^ BEN 
МОС = 1.463 inches N 
--ᾱ------.. EIDG= 1.463 inches N 
REM А 7 pii E. 1 
— 7% ` / >” i N 






N 





LETS 


m d Я 


ES 
N 
EE Ny 





_mZJAC = 44913 г/ 
pe и 





| 
| 
-1 


N 






mZJDGDC- 33.685° a 
ΠΖΩΌΟΕΖ- 11.228 — 


Ж m/JDGDC 
e LLL - 3000 


P mZJDGFZ 


5 


/ 





Πο ПО ERG E Ee E ES EC L4 


N 34 








ч 








> Move J->IR 








m/JAC = 30.000° 


m/JAC 
3 


mZIQAC = 10.000° 


= 10.000° 








-m T )-1000 = -0.000 
балки з - 100.000% 

m/JAIUIZ - 80.000% 

m/JAIUIX = 60.000: 

m/IXEIR = 20.000* 





EX «1000 = 59999.999° 
































D, | ‚ ! 
й m/IREA = 60.000: 
m/IUEIT = 20.000: 





/ (20 - mZIUEIT )-1000 = 0.002 


| 
4 


е 


Ζ΄ 


7 


тюз 1.017 inches Ns 
Z 














GYAJ = 40.000» / 
? Move J->HC / 


(20-т /JEGV.).1000 = -0.000 


A 
| 
Τ 


3L 


т/ЧЕСУ = 20.000° 


(40 - m /GZAD ).1000- 0.005 


mZJAC = 30.000° 
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| ον“ 

—— 
2L 
\ 1 
T 
N 
-4-- 
-5-- 
-6L 


m/JAE= 60.000° 
— m¿JAHA = 20.000° Jue 

c GOGQ = 1.302 inches 
-m /JAHA ).1000= -0.010 
<i 





+ Move Ј->НЈ mZJAC = 60.000° OTS: aO nno: 
> Move J->HH 3 
*MoveJsH] o M AJUAN: 20,000" 


κ. SL i Em mZJAC 
/ Me ` Ec m ZJUAR “1000 - 0.050? 








+ Move Ј->НО| —  — —. 


е 


| НР 
о 











... With 3 reiterations 





/ mZKEAC = 20.000: 


К. 


/ т/ЧАС 
| — |—— -mZKEAC |1000- -0.000° 





> Move J->HJ mZJAC = 60.000° т/ЧАС 
+ Move J->HH 03 — 
> Move J->HI ——— mZKVAC = 20.000? 
+ Move зно) - ν᾿ ( mZJAC 

? Move J | I ` 3 

? Move J->H 
+ Move J-#HN 
? Move J->HM | = 
? Move J--HO gs 


= 20.000? 





-т/КУАС "оо = -0.016° 





ν 

= 
| г 
\ м 

/ 












Reiteration here 








[> Move J->HJ 
|+ Move J--HH | 
[> Move J--HI | 
|? Move J->HG | | 
[> Move J--HL | ж. 


[> Move J--HK | P 4 


> Move J->HN й 
+ Move J->HM / 
2 Move J->HO 





m /ЈАС = 60.000° 






































mZOKAD = 50.005 | 


= 20.000° 


т /NYAC = 20.000: 


Error in Millionths = -0.296° 















By proportioning the figure and.watchin 
beyond the limits of the program. 


ENS 












FS change, ¢ 





/ A / 
e can See that the figure is 


> Move Ј->НЈ 

> Move J->HH 

> Move J->HI 

> Move J->HG | ~~ 


? Move J->HK 
+ Move J->HN 
+ Move J->HM 


ΠΠ 


| | 


| 22 


"a 


2MoveJ-HO| .—— 


mZJAC = 52.500? 





mZJGAC = 


m/JAC 
—— 


17.500° 


= 17.500° 




















Accuracy by simple guessing. 


A > Move J->HK 
/ 


| 






> Move J->HN 


+ Move J->HM ae 


222 MZJUAC = 20.000° 


mZJAC = 60.000° 


т/УАС 
а 20.000° 














Using 
reiteration. 









mZJUAC -1000 = 20000.000° 
; 


м hs 


> Move J ->НУ к. 


+ Move J->HH aae 


> Move J->HI 





2 Move J->HM 
> Move J->HO 





~~ mZJAC = 60.000° 


mZJOAC = /20.000° 
JVGJ = 0.191 inches 
GJJU = 0.191 inches 


























mZHAG 


mZAGHAC 


= 3.000 
mZHAG = 69.181° €—— 


mZHAGAC = 90.000’ 
mZAGHAC = 23.060° 














| \ 
| \ 
| \\ 
| | 
| || 
1 ὦ 
° Q 
| | 
| ІМ 
| NI 
| Fi 

| ГА 

\ / 

\ / 








m/FUAFV - 69.630? n 
m/FUAFV 
> = = 23.210° 


т ZFUAFV 2 EM 


























4 т /BBAJAL = 12.750: шы” 







64.125% 
= 21.975? 









[h mZAAFAJ = 
b 2ΕΑΙΑΒ 
































4. 
| / 
/ 
3 L Ж 
о 1 / 
m/DAI z 41.297 m/DJA = 20.648? m/DAI / 
m/DAE Ξ 82.594? | ИАА = 2.000 
_ Ss y 
an a 
m DAE , з 1 / 
—3— = 27.531 " 
m/RDT Ξ 27.531? 
—— —————— —— —— 
-à 3 
Ж / з + 
VA \ + 
ж L 
/ 
/ | 
/ ? 
Ζ΄ 
й 41 
Ж 1 
Z 
5 1 











mZGBIBJ = 50.727° 
mZAYGBN 


16.909° 


te 


= Anima 


3.000 


mZGBIBJ 
mZAYGBN 
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(1120МОМСО = 60.000° 





/mXFCFBFD = 60.000° 


mXAPAC — 


mZEWAC = 14.249” 


mZAPAC = 42.729° 








= 4245 


|+ Move J->HJ | Move J->HJ mZJAC = 43.208? ο 14.403° m/JSAC = 14.403’. 


> Μονο J->HH 


ә Move J-- HI 





> Move J->HG P" d -ο- | 


> Move J->HL 











> Move J->HO|) | 

















. |+ Моуе J->HJ 







т/ЧАС = 48.305° 
m/JSAC = 16.1025 


= 3.000 





пута ` 


p - 4.000 
4 m/GMJJT S 
JQJMH = 16.102 -"4 ` 
Q 2 --- X \ р- 











> Μονο J-SHH|— - 

















£JTJJQ = 16.102: — N 
GMJJT = 4.025° 


> Move J->HI| ^ 


? Move J->HG | 
? Move J->HL 
? Move J--HK 
? Move J--HN 














































mGMJMH =~-36.228° > 
MC E 


ж” 






m/MKJMH = 12.076" 
x 
m/GMJMH 
МКИН 500) 


/ 


Ж 











m/JAC- 47.080? m/JAC Ἢ ек 
т /ЈЅАС = 15.693° m/JSAC ` ` mZJAC = 47.080° 





3 Move J->HJ | | 
> Move J--HH | === ica 
+ Move J->HG 
? Move J--HL | 
> Move J--HK | 
Е; Move J->HM | E Е 
+ Move J-sHO | 













































\ 




















m/JAC = 51.076: т/АС ` OUR. / 
+ Move J->HJ — Sy тдЮАб=обо ; 
> Move J->HH | / 


+ Move J->HI 
+ Move J--HG|- 





+ Move J->HK 


- Move J--HN 
+ Move J->HM 








? Move J->HO r. за μμ... 























> Move J->HJ 
> Move J->HH 
2 Move J->HI 






> Move J->HK 


Й 


+ Move J->HN 


3 Move J->HM 


22 
L 


+ Move J->HO ET. а 


mZJAC = 44.591? 









| m/JAC 
3 







-m ZJSAC = 0.000? 


/ J mZJAC- XT 


m/MNMMMO = 60.000° 











| — 




















+ Move J->HJ| "ЈАС = 44.502" 
> Move J->HH б 


> Move J->HI 


2 Move J->HG 


> Move J->HL ж | 


> Move J->HN 


2 Move J->HO 















mZJAC 
— m ZJSAC = 0.000° | 


„^^ mZJACz 44.582° 
|| mZMMMOMN =~ 60.000: 
OBC - 0.264 inches. 



































+> Move J 


> Move J->HH 


->HJ 


> Move J->HI 
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mZJAC = 50.070? | 





mZJAC = 50.070? 





mZJAC 
3 


СУ 
— 


- т/РХАС = 0.000° 














? Move J->HG 29 τ 
? Move J->HL a Т L. 
> Move J->HK | ' Қ 
? Move J--HN N N 
< Pu HH ο Si 
7 -1 8 — / 











Μονο J->HJ 
> Μονο J->HH 
3 Move J->HI 











+ Move J--HG| | 








? Move J->HL 





+ Move J->HK 








> Move J->HN 


? Move J->HM 
Μονο J->HO 












т /ЈАС = 46.926" 





» 























т JAC — k 
— y -m 2PKAC = 0.000" ` 
m/QHQEQG = 120.000° Ν Y 
QLQEQK- 60.000" 3 N 

















e 


© 


РРО ПОР О ОО О pt tog 





ч 





3 





> У mZJAC 
Move J->HJ mZJAC = 53.164° a - mAJSAC 100 z 0.000? 






*MoveJ-Hl] =~ 














/ |? Move J->HM 























m /JAC 
3 Move J->HJ т /JAC = 48.569° (—— -m /JSAC- ую _-0.002° 


> T 
« Move J->HH 


μον ας == 
|» Move J->HK | 


/ |? Move J--HN Е 
/ |З Μονο J->HM E ε 
+ Move J->HO| - 






















































— mZPZJORX- 32.3797 

22 т {ЧАС 

—mZPZJURX — 
m /JAC- 48.569: 


z 1.500 














m/JAC = 49.609” 

m /BIAC = 16.536” 
m/JAC = 3.000 

“m7BIAC - 


А 
ТАС УЫАС- 0000" 












С } 1000 = 0.004° 


Three Pieces Of 
Paper 























John Clark 





Given АЕ, AG, АС find the ellipse 031704.mcd 
Or given any AE, AC find the 


r diameter of the Circle. 
R | 


М=3 АЕ = 1 








АС = АЕМ AG:= АЕ 


ОЕ ‘= AE 2 CJ = АЕ 


СЕ := АЕ? + АС? 




















CG := АЕ ЕС := DE. Сб 
CE 
2 
JL = FG JM - JL 
2.CJ 


CM := CJ- JM LM == ла - JM? МО: АС CN= EAD АО := CN EO :- AO + AE 











AE? 
ОР = —— Major :- EO Minor := OP Major - 5 
LM 
А қ Minor - 1.66667 
Major D TL. Minor - bi. 
2.N 
Major -N-0 





Minor 


Given AC, АВ and either pont of contact, D or F from апу С, 032304 
what is the lenght of the cord DF cut off by a line from any 
С? 

N4 := 1.708 — Nə := 1.649 


N3 := 1.24 


AC ἜΝΙ СЕ = № 


АЕ = N3 





2 2 2 
№42+№М.2-М 
pa ο > uk 

N 
2 


CD:-CF-DF, N,:= CD 





2 2 2 
N2? +N, -N 
Dp. cce lvo 
N 
2 



























0405043 


All this extra work and | 
have lost accuracy 


from 022803! 
М:-4 СЕ:-1 
сос СЕ ср. CE 

2 М 


DO :- CO - CD 


DN := (CO + ро) (СО - DO) 








Fm 


JF: 


Fo := 


no: 


Ға: 


Lb: 











Ck-HL ‚_ DO-HL 
= Jm ‘= 
СО СО 
| Fm” + Jn Fn = JF 
2 
Fm-En to := HL — Fo 
JF 
Jm Ln з по? + Lo? 
2 
no-HL __ Lo-HL 
T Lq = 
Ln Ln 


HL - Та FI = Ала? +Fq Fr: 











AD := РОДУ 
CO - DN 





_ DN 
2 














і-т b o 





q su F 


Ls := HL- Fs Іг ;= HL? - Fr’ 





.. Ls HL 
Lr 


FH := ну + Fv Fr := ЁН 
2 


НІ, Εν Кі Ну 
Ки з 


Lv Εν Ξ- HL- Lv 





TES tu = — 
2 ЕН 2 


Lu := HL - Fu Lt := Чім + tu? 


Lt-Lf 
Lg з 





Lf := 





































E wOx D КС е А Nb := MN? + Mb? 


2 2 2 
= СО + (2-Nb)” — (2.МЬ + DO) безе MN (Nb Νο M 








Ме М 
-2-Nb Nb 
Dw := 2 MI: CINE + Ne) - 2.Mb Ow := Dw – DO Dx := Dw - 2.Ом Ма ү := а 
2.МЬ 2.(см — DN) 
a. ys (Να Y t Nb? — (ba i 
MN + (Мат) pa. ib Е 
№ PA ΝΡ 









Mg := ML + Lg 



































E b, Ng :- мк? + Mg” 
2 2 2 
Nh = CO + (2:Ng) - (2-Mg + DO) hb, = MN (№ + Nh) + MN 
-2 Ng Ng 
рь у:= АРДЫ о У Ob у ‘= Db, - DO Dc , ‘= Db, - 2.051 
2.Ng 
Md, = = - 
2.(hb, - DN gd ΡΕ Md 
\2 
(Ма + Ng - 841) ed у Ng | Na 1 Nb 
Ne 1 Ξ № := ——— 
2.Ng Ne 1 Nz 
ea, :- Ne - Ναι 
ba, := Mb - Ma, μπα; | 
2 2 2 ` 
be + ba, - ea ο 
bf, 1 1 
1 2.ba | e A 
ef, з [be” - bf 1? 
, Nd Ng | 5 
Nj ‘= —— —— jd, = Nj- Nd, 
Ne 1 
"F 2 ETUR: 
gj + gd T jd 1 
2 81-----БҚС->-Б 





ККЕ ΝΕ 2 
12517418) -581 





91 9 А н b А Мер := Mg- 221  Mf,:- Mb - bf, 


jh р 2 Mf, - Mg, eh, ‘= ef) - jg, 


CREE ш. ej = ih, eeh,^ Bj, = DM - jg, 











j | 
` . _ shy Biy E 
BN Шіс---- BPD = Ме ү + jj 1 
e eh у 
ВО:- BD + DO 
K 


in BN := DN? + Bp? 


N _ CO? + BN? ΒΟ 
SR A NR = t 
leis SUN -BN 








Bk 9 = BD (BN + NR) 





/ al 











iË : 
ою D кс B ποπ 
NR - 2-Ok 9 = -0.000000000019581 Compared to 022803 
Om - EK 


= -9.000000000002639 
2 * 19591 2 423645 
2639 


Elliptic Progression 
And 
Angles 







U 














АС- ts +2410 cas 


Outtake Four: Some Names 0507014 


АСТ AE. AG дс AE 
2 2 


СС = AG- AC ΟΞ ЛАС.СС 


EL «АК СЕ := АС 


JL := EL? — 2-EL-CJ + СЛ + СЕ? 
AJ = VAC? «οὐ GJ = \CG? + СР 


AL := A AE? + E 
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Elliptic Progression Outtake One 0507011 


A method of trisection Algebraically. 











ΝΞΜ 
44-1 AF=6 дм 
2 
DE:- АЁ  ApD:- AE- DE DF = АЕ AD 
N 
DG:-4AD.DF Ср := DE ЕС := АЕ 
ср? 
CO:=— CG:=EG СЈ = CG - 4.00 
ЕС 
Bc; CDCJ дв:= AE. (2.DE + BC) 
сс | 
BJ = DG BC рр, BC + CD 
CD 
2 2 2 JK : 
JK := 4DG^ - 2.DG BJ + BJ“ + BD = el Some Algebraic Names, 


2.ΡΕ 


Part of this demonstration may be something of a reductio ad absurdum, if one 
supposed that CJ were not true. | suppose І need a plate to demonstrate it. 








ap. М 27 др ar P 2 γρ-ϱ АБЕЛ N27 N*7 ο 
2 2Ν 2Ν 
2AF со-0 де .N-4 N*A4 сур. 0 Ag ΝΑ πο 
№ 2.2 № 


Ай E ANTI. ав 0 One of the meanings of trisection is solving for 
22 the following equation when given AF and АВ. 


2AF κ-ο 
N 
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2.Μ АЕ 9 АЕ _ 
xy 2 АВ AB 
Μ-2,Μ-4 
3 
2.Μ 26-0 
м+2).(м-4 
3 
2.Μ б 


2м? - e| i2) M - 43}. 0 


2м - (6M? - 36M? + 192) - 0 





4M? — 36-M + 192 = 0 


2 


м?-9.м^+48-0 M^(M-9).48- 0  M-8.303889634816388 


3 
Lo AMO op но IO 7. = 59,6.8.9 
2 ху \2 M 
(М-2/-М-4, 


8.9 [LAT 
“° ———HH 


X 7.7 
7 

















7.4 





8.3038896 





7.1 





6.8 





6.5 





6.2 





























"i 10 -98 -86 —74 —62 —50 -38 -26 -14 -2 10 


-48.22 «z- 9) 
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Elliptic Progression Outtake Two 0507012 
Angles TEV and EVJ equals CTG. 


N := 6.381 АМ := 2.792 


ЕМ LEN ET = EN EV := EN 
2 


EG:- АМ Ер - ЕС СТЕ AEG? + ЕТ? 
Ν 











2 
Go:- ЁС сх-ст->со 
GT 
ух ET.GX Gy. EGGX 
T GT 
ET JX Qo у 
EP GJ 
EJ :- EG + С] 
T 2 2 2 
TV = ЛЕТ - 2 ЕТУ + JV + EJ 
Er СТ οὐ go: ВТЕ og. VIO οὁ- 61-9 
TV 2-EG EV EJ 
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Outtake Three: Alternate Method: Pentasection Or Irrational 
Rationals 0507013 


AL = 1 AE = — AC:--—— 


СЕ := AC ER := AE CR = | CE? + ER? 


CJ := СВ EJ := CJ- CE 


JR = ЕР. + ЕВ? NR := JR 
2 


ч. ЕЕ EN ‘= AE EM = EN + ER - NR 
2.ER 

















KN := EM EK := JEN? - KN? ΕΙ, := AE KL:-EL-EK LN -4KL?)4KkN? 


EG:- E GL: EL. EG AG - AE 4 EG. GP := ҚАС-СІ, — PR:- AER? - 2.ЕВ.СР + GP? + ЕС? 
2 


PR-LN-0  AN:-4AL? - LN 
Irrational means the inability of a grammar to provide a name for a given 
thing. Many things are then irrational in Arithmetic due to the principles of the 
naming convention. Algebraic naming solves the problem by incorporating 


operands as part of a name. Algebra provides a degree of rationality then that 
is not achievable by Arithmetic. The following are some Algebraic names. 


1 | | -1 1 5 1 
— 8 — 2-410+2-/5 -LN- 0 —— +45 – ЕС = 0 ----- 
4 уз 8 as 8 8 


3 las- AG=0 1102145 -GP- 0 118-2410-245-РЕ-0 
8 8 8 4 

1,8 2410 4 24/5 — AN = 0 

4 
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Elliptic Progression 
050701 


An Elliptic Progression takes place on a 
finite length of line. An Elliptic 
Progression may be defined in terms of a 
number of diameters of smaller circles, 
each defined by the same angle from the 
circumferance of the larger circle, from 
the center of a circle to its perimeter. 
When the sum of the number of those 
diameters minus one half the starting 
diameter are equal to the radius of the 
larger circle, the angle that defined the 
smaller circles will divide the larger circle 
evenly and the same number of times as 
the total number of smaller circles. This 
means that the division of a circle into 
equal angles is based on a simple elliptic 
funciton. 

















ЕН = СЕ EK:- СЕ AH:- ЕН – АЕ АТ:=АН EU - SEDE 
AC 
0 
EU - 0.287 
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Angles and the Ellipse 


АС:=1 CP: з АС? 


AP := AC EP := CP 


CE з AC? + (AP + EP)? 


EK :- CE EH :- CE 


АЕ := (се? - АС? 


АН := EH - AE 


AT :- AH EU := ALEK 





AC 
=" ч +з eaa з 








050801.mcd 











An Elliptic Progression takes place 
on a finite length of line. An Elliptic 
Progression may be defined in terms 
of a number of diameters of smaller 
circles, each defined by the same 
angle from the circumferance of the 
larger circle and from the center of a 
circle to its perimeter. When the sum 
of the number of those diameters 
minus one half the starting diameter 
are equal to the radius of the larger 
circle, the angle that defined the 
smaller circles will divide the larger 
circle evenly and the same number 
of times as the total number of 
smaller circles. This means that the 
division of a circle into equal angles 
may be expressed as an elliptic 
function. 


Straight Line Ellipse 














041904 
Cardinal 
τ Ξ1 RISO 
° ЕЗ AC:-U 
БЕРЕНСЕ во τε 
R, 
АВ := АС АЕ:= ABE! — AB? 
R, 
вно ABD py.: AEBD 
BE BE 
AH:-AB- BH AD - AH! + pg? 
U 2 2 (R^ -2R + (R)? AD 
AD (Ry) -2Ει + (R,) PA Y ---ᾱ-Ξᾱ-υ 
(В κ.) R В, U 
Ordinal 


М, ‘= 1.344 N, E cS 





N, LS 
АС = М, BD = №, 
š AB := N, ΑΕ Ξ ΑΟ 


ВЕ = AC АЕ := BE) - АВ? 


. AB BD DH = ΑΕ ΒΡ 
ΡΕ ΡΕ 


BH: 














AH :- AB - BH 


AD := ДАН? + pg? 






πα ο ϱ - no 


Straight Line Ellipse 
041904B 


М, = 1.344 М№, := 415 


N, ‘= 1.102 
АС = М, BD ΞΝ 


АВ := М, AF := AC 


BE = AC Apes pes = АВ? 











АН = AB - BH 


AD := ДАН? + pg? 








Another Ellipse | 031405a 


Тһе locus formed by М and I as 
determined by L provides an ellipse. 
Privide an Algebraic name for the 
Major and Minor Axis. 


AC = М] Ар ΞΝ2 


DV ЗАС АУ з JAD? + ру? 


АЕ = 2:АС УХ =AF- Ар 




















_ AV. AC 
` AC- VX 
AG - АРАУ 
АУ 
вс . АСАС 
АС + AD 
CG = AG - АС 
BG = BC + СС 
ВЕ - BG 
2 


СЕ = BE - BC ES - ВЕ 


ος - JES? - CF 


_ DV-AC 
` AD 





CR 
































N, IN» - N 
- 4 2 1 


f Tf Y 


= 0 


2:N 1'N3 


BG - ———————— 
`. í 
(N4*N3)H[N5- Ng) 


= 0 
































Ап Ellipse 


БЕ ΞΝ2 BD =N. 


ОЕ = ВЕ - Вр AG «АВ 





EP - ABE EN := AB 
AB 
NL - DE CEP + EN) 
EP 


CE = NL CD := СЕ - DE 


032305a 







































































AE - 2.069 inches 
CE = 0.529 inches 


LC = 0.885 inches 
CD = 0.227 inches 


τα = 3-909 

СЕ == 

EE. uu 3.909 

CD 7 

ον > 0.000 
CE CD ^" 























AE - 2.069 inches 
CE = 1.128 inches 


LC = 0.885 inches 
CD = 0.483 inches 


AX = 1.834 
CE 7 
IE = 1.834 
CD `` 
AE LC 


СЕ ^ CD = 0.000 


























AE - 2.069 inches 
CE Ξ 4.062 inches 


LC z 0.885 inches 
CD = 1.739 inches 


ap = 0.509 

СЕ 7 

а 0.509 

CD ^ 
μον 0.000 
CE CD ^" 


Elipse Projected From а Perpendicular. 032905 


Let AC be some 
3 m Bun ` perpendicular on some 
| Qu m x line GH. 


N р = 1.9167 
Ν 277 .3244 
N 3 ‘= 497 





AC ΞΝ 1 CD = Ν2 CE := CD СС = (CE: AC GH := 2:CG 


GI -N4 СІ-С6-СІ Ар-АС-Ср АІ = АС? + СР AM = AD 











2 
DM := AM 
DU = CLAD 
ΑΙ 
AU - АСАП 
АІ 
IU :- AI - AU 
XP DU. АТ 


IU 





IL = (АР i AL" 
DI = (pv + IU? 


DL :- IL - DI 


DV з CD: DL 
DI 





MV := DV - DM 





AV := AM - MV 


LV = JAL? - АУ? 


MT := LV 


AG = СС? + AC? pw = ο ΑΘ Αν ACAD. сұ, АС AW 
AG AG 


AN УҒА MN = JAN? - AM? ON := 2MN 


GW 


























Моге 
Ni :=1 
Nə := 2 
N44 





AB -N, АН -N, BH = ЛАВ? + AH! СО = АВАВ 

















BH 
HO -BH- Go рн = ВН"ВН дс. АВОН πο. /вн2- но? 
BH 
2 
рс .BO:-BH рк ВНОС ср. DG вс - AC. AB 
AB D 
/ \3 N 
CE := DE - CD Ἐν κ = 0 с Вр 
ВС «ΑΒ, N. ВС 
ME. ON 
More ΑΝ; - (N-1)-A Let N з be М 
BN - ВС xn - CD сс = AC + AB. GN - 2-AB + BE 
N3 N3 N3 
CE-GN 
NR = 3 / 
CG σα ο е 
N ү NI BN 
AH _ CE ο NR. y 
AB BC BN 


23.4 -- (2.3) = 26 








М] := 1.708 №, τ- .693 


ΡΕ ΞΝΙ ВС = М> ЕС = DE + BC АВ we 


Ср = AD + AB BE = DE - AD + AB 








Just Another Ellipse 


033105b 


Given the difference between 
the foci and difference between 
the proportional radii, etc., etc. 


N 3 ‘= 1.032 N 4 ‘= 2.435 


AD := N 3 
ЕН = BE DH = CD 


2 2 2 
DJ -- DH + DE - EH 
2-ПЕ 


HJ = JDR? - DJ? 


HJ = 0.825 





041205 


Ν 17 2188 М 2 = 278 


N 4 = 3.095 


CD = Му co = €D 
2 


EF =N, СЕ -2 


3 
CG = CE + EF 





DH := CD - CG + 2-ЕЕ 


CI=CG  DI:- DH о СЕ ЕЗЕВЕ 


I 2 


(-CD + DI - CI) (CD + DI + CI) (CD - DI - CI) (CD + DI - CI) 
2. CD 


IP = 








№ N Cubed 0419050 


Кізі М 5 := 36 
DH ΞΝΙ ЕН = М> 


ΡΕ = РН+ЕН AD = Э 


ЕН :- 4DH- FH HI :- E 


HM = EH - 2 (EH - НІ) 








Ен (DH) , 
HM (нм 
| eS ETE, ЕН (ЕЕ)? 
DF = (ЮН? + EH? ЕЕ - (ЕН? + EH эс S MNT 
HM \DF 


1.5 
ЕН - 216 ЕН - 216 
НМ DH 


0422058 


Given the major axis and the 
difference between the two foci, 
whatis the minor axis? 








N 4 = 2.604 





EE М) := 2.234 


DE: NJ Е = №, ε----- ОТ -ΡΕ-ΕΙ EP := (ЕГІ 





Nə = AQ 


What are the foci if given the major and minor? FI - IN i -4N 3 Ξ0 
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Introduction 


The most important idea found in philosophy is the relation between 
the ability to reason and human will. The most important idea found in 
religion is the relation between the ability to reason and human will. 
Plato tried to teach the distinction between human activity and human 
will in the Gorgias—what we do and what we will are not the same. The 
Judeo-Christian Scriptures are written in such a manner as to test for it. 


The easiest way to understand the concept is examine it by example. 
If the cardio-vascular system did not function, one could not say that 
that system supported the life of an individual. If our digestive system 
did not function, one could not say that that system supported our life. If 
our mind does not function, one cannot say that man has human will— 
he may do as he pleases, but it is not human will—and consequently his 
is not actually alive—his existence is ephemeral. 


If one were able to solve for the name of the Beast in the book of 
Revelation, one may come to define a human body life system, those 
systems whose function determine if we are alive or dead, something 
like:— 

A human body life system are those human body systems which 
must acquire something from the environment, process what it has 
acquired in order to make a product that sustained and promoted the life 
of the human body. 


The fact that the puzzle would be solved by a particular individual at 
a particular time in history speaks volumes for its validity—the validity of 
the concept itself. That individual is not different from other men—the 
messenger is not the message. 


The human mind is that life system which must acquire form from 
the environment and apply those forms as human behavior that sustains 
and promotes the life of man. If one's mind were functioning correctly, 
they could take the puzzle step by step and demonstrate that the Beast 
is the Spirit of Truth. The mental tests in the Scripture are extensive— 
and as it is written in them, they are sealed—the seal is simply due to 
the fact that the mind of man cannot yet process information correctly— 
in other words, the seal is nothing mystical—a biological fact is employed 
in their writing. All knowledge and learning is not for its own sake, that 
is self-referential non-sense, it is for the hope that one day man will be 
able to live. 

Geometry is an elementary craft that teaches about the application of 
form to a given material difference. Hither-to-now it has been a craft 
whose foundation has been enumerated. I will not refer to the so called 


non-Euclidean Geometries for they are not Geometries at all, the 
contradictions in them are so numerous and fundamental they are a 
joke. One cannot argue with someone who claims that a single difference 
is an example of a multi-difference—as if two precedes one. Or those who 
effectively believe that two exists but not one. Their minds use words, but 
not the ideas the words designate. If one has had any contact at all with 
elementary Set Theory, or if one understood the writings of Plato, one 
would know that there are two and only two methods of constructing a 
set, enumeration and definition. This is because the most elementary 
construction of any thing is the application of form to material. A thing is 
any material in any form or shape. This fact determines the elements of 
grammar, the elements of all reasoning. As enumeration is to material, 
so definition is to form, as Plato tried to get his readers to abstract— 
however—lacking the ability of abstraction, no words cannot correct that 
defect. 


A body life system can either abstract form from a thing, in which 
case it must supply the material for the form in order to construct a 
thing that sustains and promotes the life of the body, or it abstracts 
material from a thing and it must supply a form for that material in order 
to construct a thing that sustains and promotes human life. For 
example, when we see a thing, the material of it does not end up in our 
head, or when we eat something we do not become its form. I am only 
going to touch on these matters here as my main goal is the introduction 
of Geometry on the basis of Definition—for it is this understanding of 
Geometry by which the Delian Problem can be and is solved. 


When Plato set the geometric tools themselves as straight edge and 
compass, he enumerated the foundation of Geometry. What would 
Geometry be like if one were to establish the foundation on definition?—a 
definition something like:— 


A two dimensional Geometric tool is that geometric tool that produces 
one and only one difference between two points. 


What this effectively does is establish that all of the geometric products, 
the things constructed will resolved into units—just like the foundation 
of Arithmetic, if Arithmetic were stil pure. One can see that the 
straightedge is inducted, by definition into the class of geometric tools, 
the compass also is admitted by definition, but now there is one more 
tool—the concept of which is used in almost every geometric construction 
by the notion of ratio itself—that tool which produces the ellipse. In the 
ellipse, the difference between the two foci as the sum of the two radii is 
one. One can say that the straightedge produces the Unit of Discourse, 
the circle the Universe of Discourse, and the ellipse every ratio between 
the Unit and Universe of Discourse. 


In this novel, for one can say that it is a novel, one will be led to a 
geometric figure whose root is in the square root to a figure that gives 


every aspect of the ellipse that produces cube root abstractions. In effect, 
even the figure itself testifies to the fact that one has been conceptually 
missing the notion of what Geometry is. 


I have omitted much material in this edition, as it will be placed in 
the other works—Three Pieces of Paper, and Eloi. The format is to 
present a graphic, a plate where the reader can actually do the example 
themselves, starting where they like, and then what I had once done with 
the graphic. 

Two items one will find conspicuously absent from all of these works, 
Cartesian Co-ordinate systems and Trigonometry. Both of these deal with 
relative differences and are not part of pure Geometry. One should not 
actually even study these until they know the first principles of grammar. 
What is currently taught about them is full of misconceptions. 


Informative through exercise. One can say that this work is an 
exercise in saying what we see. Every true formal presentation constructs 
a thing—one part is form, one part is material—the elementary Algebra is 
the tautologic—form based logic system, the figures are a relatiologic—a 
material based logic system. The fact that there must be these two in any 
valid presentation has long been missed in logic. A true formal system 
uses both languages, one a tautologic—one a relatiologic. In the ancient 
tradition, it means that constructability rules. 


Enjoy. J.C. 
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A Duplicate Ratio 062092 














в. 
і Given some point O place СЕ оп ВЕ 
such that O is the point of similarity. 
| СЕ:=5 Nj := 2.32 N. := 1.36 
Qi 
D C | 
— -——— O — — — — — — : BF = МІСЕ МО = N>: ΟΕ 
Β А, 
| FM :=2-BF? AB := BE MO 
P DL H | ЕМ 
Nd me ви 
-4 CE 
P АЕ := AB + BF Ар:-ААВАЕ AQ := = 
| 2 
Ou 
τ | DQ := VAD? + AQ? QR := DQ QP := DQ 
SV 
| AP := QP - AQ AR := QR + AQ АС := АР 
о 


АЕ := AR АО := AF ВС = АС - AB 


EF :- АЕ- AE EK := ЕЕВН Ξ EK 


BC AC. 
BH ΑΟ 


0 





2 
2 


‘CE - АС = 0 
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081292 Rusty Cube of a Sphere 


Given AB, how close is BJ to the cube root of 
AB taken as a sphere? 


1 


3 
F м N:= 9 CUBE ROOT := 4.2 ҳ? 


J AB:-N BD -АВ BG := АВ 


2 
DJ := AB ος i= [BE BC := CG 
| 2 


CD :- BD - CG DG := Аса + CG2 
GJ := ADJ? - рс? AC := AB + BC 














Α 
АС ‘= ХАС + СС? AJ : AG + GJ 
АЕ = АССА? pe SA ВЕ := АЕ – AB ВЈ := ДЕР + BE? 
АС АС 
CUBE ROOT 


- 0.99906 
BJ 
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010893 Pythagoras Revisited 


Given AB, BC, AC, what is CD, 
AD, BD and CJ? 








G 
Ты H AB := 10 $1:= .467 8) 2 759 
/ 19 BC: S,AB АС = Sy AB 
2 2 
АС =АС ВН:= ВС АЕ = AC вк BE 
АВ АВ 
Es Е EF 
A JE D F B EF := AB - (AE + BF) DE :- — DF :- DE 
2 


AD: AE+DE АВ. 5,2 41-8 -Ap-0 BD=BF+4%.8,741-8,’ -Bp-0 
2 2 





CD ‘= AC? — AD? 51%1%52)(-81%1%52)(51-1%52)(51%1-85; 
2 


‘AB - CD = 0 


G 
m н AJ = = JD := AD- AJ. CJ := JD? + CD? 











= 0 


The sum of the squares on any two sides of any triangle is equal to the sum 
of half the square on the remaining side plus twice the square on the medial 
bisector (CJ). 
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060393 Exploring The Curve CJ 


Given AG and GF - AG/3 and any 








p^ DA AC, is BD the square root of AB x 
VAR NE DG? 
і <N K Η 
| С AG := 10 N := 25409 
ИА АС := МАС себ дее 20 
G F| E о іс в № 3 2 


ЕС ‘= АЕ AF := AG - GF FM := ọyAF GF 


GM := GF? + FM? GN З СМ EN = AGN? _ ЕС? 


NS :- GM PN:- AE PS := NS - PN 








ST '=2-GM 80 = АС + Р5 ОТ:=5Т- SQ 














ОН := ASQ-QT СО = ЕМ CH -QH- CQ 


2 
АН := ЈАС + СН? CG:2AG- AC  GH = 002 СН? AJ = AH AB = AD 
AG 


2 
GL:=GH pG:= SL mpp:- AG - (AB 4 DG) ДАВС - BD - 0 
AG 


^c [ f. - n (N- №) - il - BD = 0 
3 
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CE = 


DE: 


060793 For All Triangles Find BD 





ο 
Given АВ, ВС, АС, CD, AD, find BD 
To simplify use line names found in 010893 
E 
D 51 '= 5.55 52 ‘= 4.61 54 = 1.5 
Ε 
с 55 = 4.5 56 = 5.48 
Β 
АВ = S5 ВС = 56 АС = 51 CD = 53 Ар := 5, 
2 2 2 2 2 2 
CD! + AC? - AD cp; BC *AC - AB On св. СЕ 
2-AC 2.АС 
2 2 ы: 2 2 em 
ACD? - CE BF := ВС? - СЕ GF := DE DG := EF 
BG = BF- GF Вр := (DG? + BG? BD = 3.983 
OR 
BG;: BF GF Вр) = DG 2 +BG2 ВО) = 5.757 
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060995 Rectangular Roots 


ОЕ Е Given AD and DE divide AD into the 
`n rectangular roots of DE. 





AD :- 10 N := .77 





| DE ЗК Ар СЕ ‘= DE ВЕ | 5p 
Α Β с D 
АВ := ВЕ ВС := ВЕ? – СЕ? AC:- АВ + ВС CD := AD - AC 4CD-AC - DE = 0 
Ар |, + QN-1)QN41)]-AC=0 
2 


Шар Su (2 N - DG N«1) -CD-0 
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062193 Pyramid of Ratios | 


Divide AB by М, then divide CD by No, 
e what are BF/EF and AC/AF? 











DL = AL- AD AC:- 





CL := AL CD := VDL? + CL” 
рІ. ТЕ, CL DK, 


= : AK, :- AD + DK, BK, ‘= AB - AK, EK, = 
6 N5 δ CD δ δ δ δ δ DL 


ЗЕН i AL DK, AC DK, 
ВЕ. ‘= | EK. + BK НК. ‘= ————— BH, “ВК + HK, EH, ‘= ———— 
$ ς δ ү 6, δ ΡΙ, δ Š δ δ ΡΙ, 


EH, ‘AB ВЕ; "АВ 
ΒΕ. -- 





AF, := — — ЕЕ. := BF, - ВЕ 
δ BH δ BH δ δ δ 
δ δ 
ВЕ 
5 ΝΙΝ N.-1N5 8 
if ЕЕ,, —,0 if М) - $, 1 2 o 1 2 
δ №) -ὃ 
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062793 Describe A Circle About a Triangle 


What is the Algebraic name for the Radius circumscribing a Triangle? 
Let us suppose that the Letters of that name are simply S1, S2 and S3. 








The Algebraic Name of the Radius. 


АВМІ-Х, 


| 1+N,+N, ACA + Na) (1-85; Jae Ni Ν2 


930627.MCD 





AB := 10 №] := 87189 
N. := 2855 ВС := AB:N] AC ‘= ABN, 
вк := BP АяАкх=АС BF:= BC 
2 
AE? ВЕ? 
АС̧:= ^^ BJ: 2” GJ :- AB - (AG + BJ) 
AB AB 
uj: C! вн := ву + ну CH = вс? — BH? 
2 
BN := BC вм := BCBK ум := BM — BN 
2 BH 
рм := ВН ММ вру. вх + DN? 
CH 


- BD- 0 
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071593 Pyramid of Ratios ΙΙ 


AB is divided by N1 and AC and BD is divided by N2, what are 
EG/FG and CD/DF? 














7 Мі Ξ3 М; 25 δ:ΞΙ.Ν2 
> p AB АВ? 
RN AB:21 AD : 2? AC BD := AB - AD 
A > M b E в Я АС 5 АЕ, = AD + DE, 
A KH DJ L E B 
GH, := AH, EH, :- AE, - AH, 
EG, - | ЕН, "ue сн, “лі. = АВ DL = AL — AD 
2 
2 DL-GH ΗΚ. ОЕ GH. ОЕ 
сере HK, з κα ё@ EK, = EH, c HK, DJ, := — Š 2 к NE M. 
2 CL EK, EK, 
\2 \2 EG, ‘DE, 2 2 
DF, := | DJ, ^ (FJ, EF, = —~—— FG, := EG, - EF, CD := (СІ? + DL 
EK, 
EG, Ny +8 Ny -2 
if FG,, —^,0 if N4 - 8, —— — — — —.,0 
FG, М) -5 
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072593 Pyramid of Ratios Ш 


Dividing DC by an number provides wht in terms of BE/BF and AF/CF? 


BD 


AD CD с 


BD = 


= [BD? + DE, ° 


ВЕ; 


CD ὃ 
Ν 


= ВЕ; - ВЕ; 


ЕЕ; ' 


ПЕ; "АВ 
ВЕ, 





\2 2 
EF,) - EG, 


DE + EG CG, ‘= CD - DG, 


DG: 
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Given 
L K 
d'a c i ee 
ін G CÍA | 20 022501025 OOO O O t 
F | p| B LLL 
| Ν᾽ М ТГ л ο ἍὩ ок 
w ГА ------------------------------------- 


110693 Gruntwork І оп the Delian Solution 





L ок 
Ж J Does (AB? x AH)!5 = AC and 
(AB х AH2)1/2 = AE? 
HG A 
ч. FÆ ОВ N:=4 BH := 1 
| ВЕ := ВН вр = BF рн := ВН - вр 
i , 2 
DK:-4BD.DH BJ:- DK BO := BH 























JO :=BJ+BO ЈК := BD Ср = ЖК 
JO 
IM 
N KL := DH LP := Jo DE := КЕРК 
: o їв LP 
Q 


ВС := BD — CD CE := CD + DE MN :- BC 


GH := MN CH :- BH - BC HN := \2-СН? GM:-HN ЕН = СН - СЕЕС :- EH - СН 


2 
но := SM EB но := A2 5g? 0Q:- HQ- но ОВ := |09 дв ов AC :- AB + BC 
EG 2 


1 


3 
АЕ := АВ + ВО + ОЕ АН := АВ + BH АВАН -Ας-0 АВАН? - AE = 0 


ча | = 
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110993 Solve For Cube Root Placement 


With straight edge and compass only, solve the given problem. 

BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH and 
the cube root of AH squared by AB. Find AB and place the roots. 








са ВН := 3.4375 М:= 1.3253 
Е вс := BH crp: BH 
| 2 М3 
О ЖА 
Xo | BL := CF GP := BG ΒΚ := Br 
д \ К 
ΤΝ J BD := BK NP := BD GN ‘= GP - NP 








р ХА 


— x 


H G F EDC BA s P 
EN := BL ΟΕ := СХ” — EN 


GH := BG EF := BD 








FH := GH + GE - EFFQ := ЕН FO := BL OQ := FQ- FO МО := СЕ AF := MOTO 
00 
АС := AF - CF AH :Ξ AF + FH АВ := AH - BH 
1-BH [s σσ Lc 
4 οσο συ 
1 ШІ АН 
3 3 HS = j: 
АВАН — AC = 0 ABAH) —АЕ=0 ug Dee 


The square inside a right triangle on the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken to the 
point of similarity form a cube root relationship. 
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Demonstrate the duiplicate ratio first. 


















110993 A 
CD := 10 
AB = СР 
Ν:3 
р ο 
Α В 
J 
αν H 
GLAZ = 
oN Ν | 
D МЕ GK LE С 
A B 
CE Е СЕ p GI :- AB EF := CF - CE 
FI:- ЕЕ FG - ДЕР - СР FJ:-CF FK- Peu 


CK :- CF - FK 





ГО = АВ DF := CF 





MN := AB 
CL - СК. LO 
JK 


DK := DF + FK 








CD - (DM + CL + AB)=0 LM:=CD-(DM+CL) LM- AB- 0 


DM LM , ο 
LM CL Ν.Α 


cp |зм- TEUER TET ered 
6 N 


2 LM 


Eh 
КК -1- d GN + 1): (N - 1] τ 
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Demonstrate the duiplicate ratio first. 
110993 B 


AB := 10 М := .15406 


CD := 3: AB+ N: AB 





GI := AB EF := СЕ - CE 


ΕΙ = EF FG = ДЕР - G 


FJ := СЕ 








СК: CF- ЕК LO :=AB DF = СЕ 








τ DK -DF- FK ΡΜ = DK MN 
JK 





MN:-AB CL - 


CD - (DM + CL + AB)=0 LM:=CD-(DM+CL) LM- AB- 0 


DM LM я 5 
тес — agg З 990 199 --- - CL- 0 


LM CL 1+ 


931110 ЕР 








111093 Gruntwork II оп the Delian Solution 








М№ := 4.846 АЕ :=1 
H AE 
рЕ := ^^ Ар :- ΑΕ -DE AH := AE 
G N 
ці AG:= AD АС := SDAP Apc АС 
ч АЕ 
AB АСАС 
AD 
E D. C B A 1 1 
3 


‚ E | | 
АВ-АЕ - АС= 0 (ABAE? - Ар = 0 


AE AD _ 1588 АС. 126 
AB AB AB 
Albebraic Names: 
1 1 (N-17 (N-1» 
S DESU 1-—-AD=0 Bo nut СӨ] - AB = 0 
N N N м 
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111293 To Square А Circle ОҒ The Base Of A Right Triangle. 


Sometime in 1992, | remembered 
reading that some man spent some 
й time in prison and learned the 
K process for squaring a circle off the 
e base of a right triangle but then 
history lost the figure, so | set out 
to find it - or something that could 
pass for it. It took a couple hours so 
| wonder what he did with the rest 














of his time? 
B A 
Using the approximation, x = 
22/7, square the circle off the 
base of a right triangle. 
BF З » 
ВЕ = 1 BE:=—— EF:=BE EH:-BE Вр := 2 ВЕ AB:= BD 
2 4 
АЕ := AB+BE AF:= AB+BF FK = EAE cp - εκ ВС := ВЕ — СЕ 
AE 
2 
cG:=\BC-CF ЕС = CF + Сб? Ей 
ВЕ? 
т = 3.14159265359 
т А = 3.142857142857 
"= 0.999597662505843 


тА 
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111893 Exploring Cube Roots Plate А 


Using the parallel FO to project to the point of similarity for the 
square root, point L is used for the cube root. 












































oT ! N:= 2 
| IN T 
y MIN BJ:=1 BH =! gp - вн ве := BH 
ri N 
| ЕН := BH - BF HR := ВЈ FR := ДЕН? + НВ? 
J A 2 
pee FH pg HREP үр. ні? - PH? 
FR FH 
FL = LP- FP pr; ЕНЕС ру, з HR FL 
FR FR 
М ro:-BH FM:=DL  MO:-FO-FM 
/ LM з DF AF := EM FO Ag := АЕ- BF 
S 
ВО := ВЈ BK:=DL BD := BF- DF 
KL -BQ 


КО :- BQ + BK KL ‘= BD BC = DJ := BJ - BD LN :- DJ JS := BJ 





LN JS 


JN:- DL NS:- JS + JN СЈ = BG:-BJ- GJ АС: АВ + ВС АС = AB + BG 


1 1 
AJ := АВ + BJ | 5 i 


| | із 
ΑΒΡ ΑΙ, -Ας-0 AB-AJ?) -АС-0 
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111893 Exploring Cube Roots Plate В 


If AL 7 1/2 of CG, then the circle LM passes through the square 


root of AB x AK, being point E. 
































BH ‘= — BD:- — DK:- BK - BD 


DN = ABD-DK ВО := ВК KS:= ВК HR := BK 


вр во DK-KS 


BC = GK := BG := BK - GK 
BQ + DN KS + DN 

рн := BH- вр FH:= DH HR ве := pu. FH 
HR 4- DN 


СЕ = BF- BC АГ - СЕ DF := BF - BD 


NO:-DF FP:-BH РО := ЕР — DN 


- ХО ΡΝ 
ΡΟ 


AD : AB := AD - BD АВ = 1.523 


AF := АВ + ВЕ LM:- АЕ EL:=AF АК := Ар + ОК 


AE , = VEL? - AL? 


AE у := /AB-AK АЕ | - AE, = 0 
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11189565 Exploring Cube Roots 


The circle AO passes through point M. 

















N:= 2 
N АВ := М ВК :=1 АК ‘= BK + AB 
1 1 
M | 2 3 2 3 
H/F D АС: AB'AK, АС̧ := АВ.АК 
“G Е ο ΒΑ 
| 2] CG := AG - АС CF := СС вн = ВК 
4 2 2 
КҰРА АН :- AB + ВН НР := BH AP := АН" + НР? 
Ρ ме 223 ы = 
Абы” Ῥο!--- APE AC HCE AD = 
2 2 2 
R Q DF := AF - AD ЕМ := CF MO := AO 








MO? - | DF? + (DO + ЕМ)?]= о 
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а МЕНИ 
40 - AN-2N42.N - 142 


111893М 


BJ = 1 BH ‘= — BD:- — НО «ВН 
N 


DH := BH - BD HR :- BJ DJ ‘= DH + HJ 


DL Ξ NBD Ῥ ΡΕ.Ξ- "DEDE: 


DL + HR 


FO := BH BF :- BD + DF 


MO :- FO - DL LM := DF 


_ LM FO 
MO 


AF: AB := AF - BF 


AB - 0.547 
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н ο 112293 Cube by Iteration 











| F 
| T2 Е | 
P Ра Г When Е апа F. are the same point оп 
a > N C, then a sixth root series has been 
| к constructed. Use iteration to place Ε2 
| on F}. 
D C B A 
АВ := 1 АЕ!=2 δ:Ξ0.Λ 
АС = AB ΑΕ CE := AE - АС CG := AAC-CE AG з ХАС + CG? 
AG 
AF, 
AD AE - AG 


peace 5-і АЕ- AF, 
DE, (AE - AG)-AG DE, 

[АЕ ФЕ 
DH, | := (AE - AG) -AG -AC f δ᾽ ὃ 





DH, |:= 
CF AG + DH, АС 
0 СЕ ------ 
ΑΕ 7 = Ар; 
0 Abs A( AE - АС) АС АС AF, || - 
АС |АС? + CF, ° 7 





























1 
6 


АВ2.АЕ* -AD 157676 104 ABAE! — AD a = 6.761 410 4 


ча |= 


Not a very promising prospect! 
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112493 POR Series ІМ 


Generalize the work of 07/25/93 for dividing the 
base AE with K constant. 











JH | №1:=3  N4:5 АЕ:=1 
G| œ 
Л Τε _ | 
аз1.М1-1 фх1.М;-1 
А BCD E 
АВ:= АЁ др:- AÉ рк := AD DE := AD 
NI 
вр := ΑΡ - АВ BK := BD? + DK? ВС = ВК pc := ВО ВС 
Ν2 BK 








сс КВС Ас. AB BC CE := AE- AC DF = SS DE ες - ACE! + CG? 
BK CE 


EF = | DE? + ОЕ? AH := ΡΕ АЕ py .- DEAE СН = EH - ЕС ЕН ‘= ЕН - EF 
ЕЕ ЕЕ 


pj. DEFH ну о РЕЕН ру «Ρε ΕΙ JK ‘= DK - DJ HK := HJ? + JK? 


ЕЕ ЕЕ 
АН му | Фм, 
— = 0.265 2 0.265 SeriesAH = — P ` Ü 
HK 2.ΝΙ-1Ν2-1 % 2.(Ν]-α){Νᾳ – В 


0.265 0.707 1.591 4.243 


SeriesAH - 
053 1.414 3.182 8.485 
2-N,-N,—-2-N,—-N,+2 
Boe ο -- ось 
ση N3-1: 2ΝΙΝ2-2Ν2ΥΝΙ -251%2 
БепеЕН M QM πρ E шш с=с з= ы-ы =ч 
| Na -P 2.N I М) в - 2 Ма +N 8-2 Мура +2 8 

. 2.5 3 3.643 6 

SeriesEH - 


165 2 2.786 5.25 
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(NEW AN 
Z^ 


120493 Exponential Series M^(1/2^N) 


Given some number, construct a two prime 
exponential series from it, such as a Quad Root 
Series, using the common segment, common 














UN endpoint and cord method. 
A М := 8 
K 
м AF:2M АВ:=1 `“ BF: AF- AB 
(BS. N S ВМ := JABBF АМ := JAB? + BM? 
б. 
NY АМ := AF ΑΡΙΞΑΜ РЕ := AF - AD 
F E D cB A 
DJ:-AAD-DF AJ := 4AD? + DJ 
АК = AF АЕ:= АЈ АН = Ар АС := АРАН 
АЈ 
I 1 + 
AB'AF' -AC-0 AB'AF' -AD-0 ABAF – АЕ = 0 
1 2 3 
4 4 4 
M'-AC-0 M- AD = 0 M* - AE- 0 
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120693 Alternate Method: Square Root 
Common Segment Common Endpoint 








D №:=6 АВ:=1 АЕ:-АВ-М 
ВЕ := AE- АВ Bp := BE 

У y^^ 2 

C B A DF := BD AD :- BD + AB 


AF:-4AD!- DF? AC := AF 
AAB-AE — AC = 0 
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1206938 Gruntwork IV on the Delian Solution 


Are A, P and Q collinear? Are A, K and N collinear? 











N:= 5 АС :=1 AJ = АСМ 
Ω 
1 1 
3 
| О АЕ := АССА) AG := АСАР 

NP CG:=AG-AC CJ Ξ AJ - AC 

| TN GJ: CJ- СС GN = 4CG-GJ 
J HGF E DCB A CJ 


АВ := АЁ cg: AE- AC. CH : С! 
2 2 


2 2 2 
ВК = АВ HK:= CH HJ:-CH АН = AJ - HJ BH := AH - AB pp BE ТЕН —Hk 
2.BH 


AD:-AB-BD ΡΕ-ΑΕ-ΑΡ DK := Ар ΡΕ  GQ:- AAG-GJ CP ‘= ЧАС “СЕ 


AG АС. 


-- 0 
СО СР 
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121193 


The structure іп red appears їо be а 
constant. 























L N:= 6 AB:=1 AL := АВМ 
1 
3 
BL:=AL-AB ВК:= ËL AE: ABÓAL 
2 
1 
Yi by 3 
RN 2 AJ: АВАІ2 BE:= АЕ- АВ BJ :- AJ - AB 
JL:BL-BJ EJ: AJ-AE Fy = LEE. 
JL + BE 
U T S 
ЕІ, := Л. + FJ BF: BL- FL ЕР :=\BF-FL 
KR: BK KL: BK FK:= FL-KL ΙΚ- К ЖК Ak.-pgk |, AB АГ: АК IK 
KR 4 FP 
AD: M кт=вг ruo ΚΡ apse ВЕ + AB AH :=АЕ+ЕН HI: AI- AH 
2 KT + FP 


2 2 2 
НО:- ХАН HI DN = AD КМ:=ВК ОК = АК - AD СК = EN PUEDEN. 
2.DK 
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121293 Тһе Square Root 


Square root by common segment 
common midpoint. Given AFand BE is 
GH their root? 

М 55 ВЕ :=1  AF:- BEN 


AD := ЛЕ вр = BÉ Ap := Απ. BD 
2 2 


AE:=BE+AB АС:= АЁ СС AC 
2 


CD: AD-AC  GH:-24CG?- cp? 
GH - 4AF BE = 0 
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1212938 Generalize The Previous Square Root Figure 





Ng := 1 Nə :=3 Ns := 2 
AF: N, DF: АЁ ΑΡ:ΞΑΕ- ΡΕ 
Ν2 
рез DF Ag. AD4DE АВ := АЕ 

N3 2 


BD := AD - АВ ВН'= AB 


GH := 24 (BH)? - (вр)? 


Nr |N -1 
сн-2 14 2 μι 
N>. |N; 
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040694 Inscribing A Circle In A Given Triangle 


Given three sides of a triangle, what is the length 
of the inscribed radius? 


A DEFGHK B 





DF := BD - BF CD := cr + ре? вм := СЕВО вро EM oL= 
CD 





AB BC AC 
51 = | BC 52 =| АС 53 =| АВ 
AC AB BC 


Е +55 +S -fs = Sy S [s +S, -S 1 
š dza 15 25 3; 15 25 3; 15 25 3; ç 
Radius, LA —— — ———— M —MM ο  — Radius - 


AB := 3 ВС Ξ- 4 АС := 5 


2 2 2 
АК ‘= АС Вр := ВС АЕ:= АС +AB - BC 
2.АВ 


ЕК := АК - AF CF := JAC? - АЕ? 
СК = Ark? κο AN - САК 








CK 
АН := CEAN gw v= FRAN gp cz AB — AF 
CK CK 
p HN'AB ор 
CD АН + BE 


1 


2. [81 *82 +53, 1 
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042194 Тһе Cradle 


Are А, М, М colinear? 


М:=5 АВ := 1 AL := AB. N 


1 


3 
AF iz JAB-AL АС := АВ2.АІ, AJ: ABAL? 


w | = 


BL := AL - АВ ВР := BL LR := BL FL ‘= AL - AF 








ВА 





BC = АС – AB ВЈ:= АЈ- АВ Л,-ВБІ.-В/ 


BF := АЕ – АВ Е] := АЈ - AF CF = AF - AC 





BF.FJ GN = BPFG cp = ВССЕ 














^" BF-JL ВЕ ^ BC + FL 
рм := ВРС Ар=АС+Ср AG = AF + FG 
BC 
Q P 
AG AD 
GN DM 
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042694 Tangents and Similarity Points 


G J What is the Algebraic names of the 


Уҳ Η similarity points О and P in relation to 


i АЙ м ος. the radius of each circle and the 
= B difference between their centers? 





I will work with point O first. 


Given R, - large radius 
Rs = small radius 





A 18) 54 Rg=1 рев 
Е 





АС := Кү Вр := Ες АВ := р 


ο DE := АВ AE := BD CE ‘= AC - AE 


_ DE-AC 


AO: AO = 10.667 
CE 





EOR, "External similarity point Origin to center of Radius Large 


D.R 
. Я L 
ЕОК ү := if Ry Ες, Ко» EE ET ,% ЕОК ү = 10.667 
L ^$ 


What is the length of line (OG) tangent to both circles? 


АС ЗАС | GO:-4AO!- AG? СО = 9.888 


And what is the formula? 
ЕОТ,, " External similarity point Origin to Tangent (Large Radius)" 





Ry -Re+D -Ry +Rot+D 
EOT тв Ry, NL ST ‚үс S А EOT үр = 9.888 
Вт, -Rg 
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What is the length of the line tangent 
to the least circle (HO)? 











3 — H | BH:-BD ВО: АО- AB ВО = 2.667 
| в. | HO :- ВО? - вн? 
E | "e ο 
x E D HO - 2.472 
C And what is the formula? 
EOT,, " External similarity point Origin to 
Tangent (Small Radius)" 
- (В: - Вс +0).(В: - Ra- D 
ЕОТ SR ^ қы ы ал dg аа ЕОТ SR = 2.472 


Вт, -Rg 


Lastly what is the length of line from tangent to tangent of these circles? 

















G X GH - 7.416 
/ Š М And what is the formula? 
А | B ` | ETT "Tangent to Tangent" 
E. Ge ο 
D | | 
С ETT = -Rp-RsrD Ry-Rg-D 
J ETT - 7.416 
2 CB 
P. S4 / I will now turn my attention to the point P, the 
Kp internal similarity point. 
€ Apa SBC AP = 6.4 
AC 4 BD 


IOR, "Internal similarity point to center of Radius Large" 


Ry, 
IOR ү ‘= D—W—_ IOR , = 6.4 
L L 
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BP :- AB - ΑΡ BP - 1.6 


IOR, "Internal similarity point to center of Radius 





Small" 
Ре Ες 
; Z N | IOR = р IOR g = 1.6 
A | | CB. ` μα. 
- ο) P К s > d AJ: AC  BK:-BD уз ЧАР - АЈ? JP = 4.996 
C 


IOT, "Internal similarity point Origin to Tangent (Large Radius)" 





"db. “μα -R,-Rq-D- Ry, +Rç+D 
2 L L 
А // SV ві T ІЮТүр = RE 7577 7 ne А: EM 





Ry +Rç 


K p ІОТ үр = 4.996 KP:-4BP!- ВК? КР = 1249 


IOT., "Internal similarity point Origin to Tangent (Small Radius)" 








J 
Αν Ὁ \ - Rp +Rg-D- ΕΙ +Rçs+D 
i — A B за ο тте 7 
Я кр 
ο ТОТ ср = 1.249 JK:=JP+KP ЈК = 6245 


ITT "Internal similarity point Tangent to Tangent" 





ITT:= Rp +Rg-D -Rgp +Е5+0 ITT- 6245 
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042794 Тһе Chordal ог Power Line of two Circles 


The solution for finding the chordal as 
outlined in 700 Great Problems of Elementary 
Mathematics Their History and Solution by 
J Heinrich Dórrie did not lend itself to this 
kind of process, so | took a couple of 
minuets (Bach) and developed my own 
method. 
One of the attributes of the powerline is 
that a circle drawn with a center on the 
| X powerline which cuts one 
E А С | HBF perpendicularly will cut the other as 
Ë Z such. 
Given two circles find their chordal or 
power line given just their radius and 
difference between their centers. 





2 2 
B 
АВ := 1.323 AD :=.771  BC:-.448 ΑΕ - ον ВЕ = Be GH := AB- (AE + BF) 
AB B 


_ СН , .- = 
С arabe! BI :- BF + GI D:=AB В АР  Rj:- BC 


2 2 2 


A ACT еы) 
2D 
2 2 2 
R3 LD -R 
B- 314 
2D 


If these equations look familiar, see 
ο 010893 Тһе perpendicular of a 
Triangle would be on the powerline. 


IJ: 1112 ΑΞ VAP +14? AK ‘= AD 
2 2 " 
лоз AJ — AK різ 











4 2 «2 2 2 4 2-2 4 2 -,2 
2-0 
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042894 Power Point 


Given three circles find their power point and if it is at all possible, cut all three 
perpendicularly. Demonstrate an Algebraic name for the power point and the 
length of the resultant tangent. 


АВ := .438 CD := .354 EF := .471 








B GMK 
9-7 D АС := 1.667 AE = 1.559 СЕ := 1.357 
А | ο 
J, R, AB R):= CD Ез = ЕЕ 
H Ν, с” D,:AC р) =АЕ Бу:-СЕ 
~ 2 2 2 
L ` _ Вт +рү -Ε2 
Ε AG = 
F. d 
| 2 2 2 
XH Ri +2 - R3 


20, 


рат — Da 
aM= < 5 км AK? - АМ? АК =АЁАН Gk. AK - AG gJ = AMOK 
201 АМ ЕМ 





2 2 2 2 2 2 2 2 2 2 


GJ +20 /-D2R2-D/+D2 D U «pj, Ry i 





N| m= 


AJ := АС? + С АМ-АВ ΙΝΙΞΛΑΙ - AN? 


JN = 0.786 








συ 
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| -D4 Тата 5 виру з RD, + D D D 
+ R1 D3 -R2 Dy Dn + RD +R ТЫ Ry Dy 
+ ΞΡ2 Dy’ R3 -Ρι R4 R] -D1 R3 - D R3 n 
+ -D4 R1 D3 + Ез D3 nj -R R} Dj +D Ву 
+ -R1 R2? D3 -D7 Ry’ D3 -D37 Ry’ R3 -D3 κι Ες 
ΕΡ2 R] Εν +D] R3 


πο ώση ος πα ο ΒΡ ΡΠ 
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042994 


Given AB, АҒ, BE, what is EF? 


Nq := 2 Nə := 3 N3 := 5 АЕ := NI ВЕ := М, AB := N3 


1 


КС 
AD := ВЕ DE := АВ DF := AF- AD ЕЕ:= DF! + DE’, 


ЕЕ - |м2-2мум ΑΝ Ν΄ = 0 
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043094 Division N? 


М1 := 5 Nə := 2 


АВ М) ВСЕМ) АС = АВ + BC? 
CD := BC'AC BD := (со? Ж BC? 


AB 
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050194 Two Circles And A Parallel 


Given the radius of two tangent circles 
find the radius of the third that is 
tangent to the two circles and tangent to 
the parallel opposite AP which is 
tangent to the larger circle. 


r 


R,:-3 R,:-2 





























J 
W G DE:-R, ВСЕ, CN:=BC 
E Dic н в. ЕО := DE Ср = ВС СЕ = Ср + рЕ 
F <N [RA № А 
бох Ad ES:- CN NS:- СЕ SQ:= EQ - ES 
i 
5-0 АЕ ‘= Tr Ар := AE- DE ЕР :- DE 
Q P 
AP = AAF? ЕР? ро := ΑΡ 
AP 
pL ;= РО PE АС := АР- CD АМ :- APAD АО := өнер МО: АО - AM 
ορ ΑΕ ΑΡ 
мк := А0 МО ро = РО МЕ pg. ро RO LR:- DR 4 DL. ML = ме? + LR2 
AO AD 
DK = МЕРІ. СК := DK - CD CH = τ СМ ‘= BC МН:- (см? - Сн? 
LR ML 


см.ст Тһе Algebraic name for GJ suggests a 


MG:-2.MH GL:-ML- MGGJ:———— .. : 
1 MG simpler method of construction. 





R, 
R4 = — — ə—.Ñ GJ - R5- 0 
4к, 
W L N , 
` DE 
ET :=4BC EV:- DE EU:- — 
ГУ J ET 
G VW = EU ХҮ := EU EV З DE CX :- BC 
E p ст B EW := EV + VW CY := CX + XY 
U х А 
P GJ, = EU GJ - GJ, = 0 
Y 
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050494 Two Circles And A Tangent 


Given two circles, the difference 
O between them and a point on one 
| expressed as a ratio of the 
diameter, find the circle tangent to 
both at that point. 





ЕК:= Ку ВС:= Ку CH:=D FL:=2FK 











E DR, κι ερ) - В) 
f о {7 АК = — ЕК = — ---- 
L K J| G εν. R] -R3 2D 
P 
R,-Rj4-«D -R1 +R3+D 
| mS M. 1- R3 ΕΙ ΓΕ; 
Ω R,-R, 
rG:- GL=FL-FG GM - FG -GLay о 99. Apc АК ΕΚ EJ := AJ AF 
N AK 
JL:FL-FJ JQ:=4FJJL GJ:=FJ-FG ом + 6м) 4 GP? бн = СОМ 
JQ + GM 
= ОМОМ yk, ΕΚ. FK EH :- FF + FG + СННО = ТЕН мозно- нм 
JQ + GM 
| 4FR4D-N/R5*2D- R4 «R54  RA-D 
KM ‘= FK MN := КМ МО MNA C IU ATUS πώ Е 1 di 
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050694 A Ratio In Trisection 





A What is AJ to CG? 
| Β | 
о k. C D N := 2.423 ЕН:-1 CE ‘= FH 
K | E 
| 2 
J H G F ce =E EG = СЕ? сс? cp = Се 
N 








DG := (CG? - CD? ЕН := 2-EGBH З --- CH :- FH 


3 
ВС := (сн? -BH! AC:22.BC АЕ:=АС+СЕ дра CGOAE ісс- 4ο 41-0 
СЕ се? 








2 
ΗΝ. Ag. 


3.CG-4.CG - AJ-0 AJ- 3 
№ М 


The resultant equation suggests this construction. 














AJ - XY - 0.000 inches 
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050794 А Trisection Ratio 


In trisection, what is the ratio of FG/EK? 











М:=2 
А 
| Й B. c^ АЕ :=1 ЕН = 5 НК := AEN AK := AE + EH + HK 
— E | Р ΕΙ -ΑΕ ЕК:=ЕН+НК AD = E AF. (p AE 
G F \ Ls EK 
N H he / J АС := Ар – CD BC = 25 СЕ := АЕ ВЕ := СЕ? - ВС? 
Μ BD -ΟΡ + ВС РЕ := Вр? + ВЕ? РЕ := BEAD 
N DE 
EG := AE DG := DE + EG FG := DG - DF 
Algebraic Names, 
re duo NT DONE Dl ag EK -—-N-0 


(2N+1)A(N+1)(2N+1) 


Bis [ane 2 N+ DG ND 
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051694A Tangent Diameter and Circles 


Choose a point along CF and the number of 
circles tanget to it and to the circumscribing 
circle and place them in the downright position. 











A B 
СЕ:=1 СЕ = 5 Мі 72 Nə 23 
Z D с со = СЕ pk = ck- cp EJ з CEN, 
F E αἱ | Ny 
| н, 2 2 ЕР 
DJ:= JDE2 + ЕЈ? JG :- — BE := СЕ 
| DJ 
EG := ДЕЛ - JG? BG := ДВЕ? - EG? BJ := BG + JG 
JK:=CE BD: BJ- ру рн - JÉ BD 
BJ 
J Algebraic Names: 
N,-1 
ο = СЁ ре = СЕ ЕЈ := CEN; 
Ny 1 
K 
2 2 2 
ÎN -2 N41 +1+N, М 
кескі ^ 17 772 1 
Ny 


EG ‘= CE: 


IN -2N 1 ΕΝ Ν΄ IN 281 T 1 + N2-N 


JG := СЕ. 
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D с 
el Ní0-2N,-1-2N53 ΝΙ-Ν2 
| > πριμ 1 17 C 2 1 2/ 
№2-2№у+1+ 3,23 
2 2 2 2 
Ny М+М, М.М ΝΩ͂Ν 
specu 1 2 N1- № 2 Ni 
[N1 -2N4 11 «νο мі? 
-N4 [N17 ΘΝ ένο Νις Νο ММ 
xc ue ο τς 1 2 №1 № 1 1 


νι -2Ν1 +1 ΕΝ ΝΙ Ny 
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05/16/94B Tangent Diameter and Circles 


Choose a point along DF and the number of 














ДА _В circles tanget to it and to the circumscribing 
4 ο М circle and place them in the upright position. 
Ж Мі-2 М№:=2 AF: 
F ED 
G _ _ DF _ 
DF := AF DE:- — AJ := АРМ» 
Ny 
rf HJ З АЕ EF := DF - DE FJ := AJ - АЕ 
ЕЕ? 
EJ := EF? «ΕΙ EG := ÉE ВЕ:= АЕ 
EJ 
J 
FG := EF’ - EG? BG := (ВЕ? - FG? BE := BG – EG 
2 
BJ := ВЕ + ЕЈ КЕ:- БЕ ВС := ВЕ – [ЕЕ + | Δ) - АЕ κε] ВС-КЕ-0 КЕ = 0.375 





2 2. 2 2 
χΝ —2:NQ F1 ΕΝΙ М. - 2Z:N4UN 
1 1 1 “2 1 2 - BC- 0 





2 2 2 2 
М1 Σ2ΝΙΝ2 4 ΝιΝ2- Nə ΕΖ ΝΡ + М1 + Му №› -2 ММ» 
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102794 Trivial Method Square Root 


AE is the square root of AB x AG. 


М:=5 АВ -1 


АС := АВМ BG:= AG- АВ BF:- > 


ЕН? 


АЕ := АВ + ВЕ ЕН := ВЕ DF := —— AD := AF - DF 
АЕ 


BD := AD - АВ DG З ВС - ВО Е]:= BF 


DH -4BD.DG ΡΕΞ -DEDH дЕ = AB + BD + DE 


DH + FJ 


ААВ-АС - AE= 0 
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102894 Trivial Method Square Root 


AE is the square root of AB x AH. 


N:= 5 АВ -1 AH ‘= АВ.М BH := AH - AB 


~K BG з A GK -- BG АС := AB + BG 
N 2 

| рс := SK ap:= AG — DG AL = BG 
AG 





СІ, := AL? + AG? BD := BG - DG DH :- BH - BD 
DK := 4BD-DH КІ, з AD? +(AL + DK)? 


$1 := GK $2 := GL S3 := KL 


2 2 2 
S5 +5: -S 
GJ = 22791773 JL := 612 - GJ? 


251 








FG = РСС АЕ := АС – FG EJ := PES EF := ELM AE := AF - EF ААВ-АН — АЕ = 0 
GK GK FJ + AL 
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103194 Square Root of a Segment 


Given a unit divide a segment into N and its 
square. Let AB be the unit and BF the segment 
then BE is N and EF its square. 

















H N:= 22 АВ := 1 
AF := ABN ΒΕ := АЕ- AB Ар := АЕ 
G 2 
F ED C BA AJ := АЕ ЕК := ΑΕ Вр ОЗ AD - АВ BJ :- ХАВ? + АЈ? 
вс = BBD рн :- ap рс з M BD сн - он? - рс? 
ВЈ ВЈ 
HJ := ВЈ + ВС + СН BC қашау AC := AB + BC 
K J CF := АЕ AC CH := JAC-.CF. СЕ:= ο СН | 
(CH + FK) 


EF := CF- СЕ BE:- ВС + СЕ DF:=BF-BE Ср := AD - AC BE! - EF = 0 


pe-N=2+NVAN-3.9 | мам |. 
2.Ν 4 1 rc 44:N- 3 2N+1+4+\4-N-3 
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122494 Power Line At Square Root 


In this square root figure, what is the 
Algebraic name of the tangent circle OS? 

















N:= 5 АВ :=1 AJ := ABN 
AF:-4AB.AJ BJ:=AJ- АВ ВС := BJ 
2 
2 
AG = AB+BG GS :- ВС DG := ο 
AG 
J ІН А FG З" AG - AF BD := BG - DG DJ := BJ - BD 
DS :-4BD DJ ЕК:- DS FG µε. AF — AB 
DG 
ВК = ве? рек? pr; PIEK py = ру + ВЕ 
DS 
вр := BÉBJ ұр. pp вк Με. ВКР ρς.- МР 
ВІ BK 2 


Algebraic Names 


(М-1)2 2% ος. -2Ν Ε2Ν- м+м? 
2(N+1) 3 
τν al 


DG - -0 
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122595 Two Prime Exponential Series Developed 


Through The Powerline Progression 


. BO 














GJ, = BJ - BG, 





. КҮН) 
FJ 


НК: ВН 





BP :- BU - PU ВЕ :- 


BG, + GH, (во - BG, + GH, | 


BG, + сн; 
ВО- BG, + GH, 


BJ – BG, + GH, 


GH, = == 
JZ + GW, 


JZ + | BG, + GH, [Bo - BG, + GH, ] 


BF := BJ- ЕЈ FO:=FJ+JO FV:- [ВЕ FO 


BJ- HJ вк = 4HR? + BH? Pd 





BR-BP 
H 


АО ‘= АВМ АС := АВ АО ВО: ΑΟ -AB 


BJ : Бе JZ:- BJ JV:- BJ JO:- BJ 


GJ ΟΥ̓́, 


HJ := BJ - BG, 


641 I N" х 2 
| [ΒΟ - N-1 
ен [BJ - BG, + GH, || BG, + GH, [BO- (BG; + GH; ] gy. f ) 











BG, :- AG - AB GO, :- BO - BG, GW, = |BG,-GO, 





AE := АВ + ВЕ 
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X = нк :BU BL = BH -BU 








HO :- ЈО + HJ 


























BR BR 
OR := (HR? + HO? DS := LU os := 9R S 
HR 

po = HOPS gs = DOSU Qo. 05 - 05 
HR ος 

κο Бы. AK := АО - KO 
DO 

i 2.1 
є Δ 
x N? -АК-0 
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122694 Is Point 4 оп DJ? 
Is G, the intersection of FH and BK, on DJ? 


М:=5 АВ := 1 AF := ABN ВЕ := АЕ – AB 
ВЕ := = EF :- BEEK :- BE 


2 
Ар -4ABAF СЕ - (N= СЕ := CE + EF 
2(Ν £ 1) 


DF :- AF - AD BC := BF - CF CH = АВС-СЕ 














BD:- AD - АВ DG 5 := --- DG;-DG5-0 
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010695 Alternate Method Quad Roots 


М:=5 АС := 1 AJ :- ACN 


CJ := AJ - AC AE - ЛАС ‘AJ CE ‘= AE - АС 





ЕЈ := CJ- CE EN - ΝΟΕ ΕΙ BM :- EN НО З EN 





MN = EN NO :- EN BE:- EN ЕН :- EN 


BJ := ВЕ + ЕЈ MJ := ВЛ + ВМ? MO := MN + NO 








ale 


мі, := ΜΟ πι му мі, су:= МГ AG = ΑΙ. GJ АСАР) - AG = 0 








CH := CE 4 EHCO := (сн? но? KO — CK := CO - KO CD = 018 AD := AC + CD 


1 3 1 


3 4 _ 4 _ 4 _ 
AC АЈ - Ар = 0 М - АС = 0 М - АР = 0 
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The circle is divided into 1/8 segments of 90 
degrees for each quadrant. I start at the top. Since 
the angle at the perimeter is 1/2 of the angle at the 
center, when I start the figure I use twice the arc 
segment for the angle I am working with. I have 
marked some quadrants with plus and minus and 
have found that for the figure, I would say that I 
have | + 1/8 - 1/8. From this I have learned that my 
starting angle of the smaller circle will be 90 
degrees. 


90 
— - 11.25 
δ 


011295.МСр 
Archamedian Trisection Revisited. 


I am curious as to why the Archamedian 
trisection is still taught the way it was given so 
long ago and the idea from which it derives is 
not in any of my books. 


I am going to use a circle to demonstrate some 
principles concerning angles. To help log the 
results in mathematical terms, I will divide the 
circle into quadrants and label them either plus or 
minus. The top is labeled one. 
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B2 B 
Ш--.90- 45 --90- 22.5 
4 4 




















N 8+1-1= 8 8:11.25 = 90 
8+1-1-2=6 6:11.25 = 67.5 
Y 8+1-1-2-2=4 4:11.25 = 45 
8+1-1-2-2-2=2 2.11.25 = 22.5 
8+1-1-2-2-2-2=0 
N "í mod(8 +1-1,2)=0 
I have added another plus to a quadrant at 
the bottom of the figure. 
-- 
D.$ 1 9 ` 
В-і------ B = 1.125 — = 1.125 < NNN 
8 8 8 8 ы Мм 
В-4.5 В.3.5 К У 
— 90 = 101.25 — 90 = 78.75 76.7 Ne ο S 
4.5 4.5 кб 
В.2.5 В. 1.5 
— 90 = 5625 ----:90- 33.75 + 
4.5 4.5 Я 
В..5 
— 90 = 11.25 
4.5 
8+1+1-1=9 9:11.25 = 10125 x РА 
8+1+1-1-2=7 7.11.25 = 78.75 ` E 
8+1+1-1-2-2=5 5.11.25 = 56.25 
8+1+1-1-2-2-2=3 3.11.25 = 33.75 + 


8+1+1-1-2-2-2-2=1 1:11.25 = 11.25 


mod(8 +1+1-1,2) =1 
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В.4.5 В.3.5 
— 9 = 101.25 — 90 = 78.75 
4.5 4.5 


< 3 В.2.5 В. 1.5 
N κα S ος 5625 ——~-90 = 33.75 
АХ 4.5 4.5 


В..5 
———:90 = 11.25 
4.5 





cw 8+1=9 9-11.25 = 10125 





, 8+1- (1:2) =7 7:11.25 = 78.75 
РА 8+1 - (2:2) = 5 5:11.25 = 56.25 
8 +1 - (3:2) = 3 3:11.25 = 33.75 
8+1-(42)=1 1:11.25 = 11.25 


mod(8 + 1,2) = 1 








3 8 19 
И B:=1+—-— В = 0.7917 — = 0.7917 
24 24 24 
В.3.1666 В.2.1666 
----90- 7125 ------90- 48.7495 
3.1666 3.1666 
В. 1.16666 В. .166666 
— — = 26.249------:90- 3.75 
3.16666 3.166666 
+ 
(24 1-3) - 8 = 19 19:3.75 = 71.25 
| — (24+3)-8- (1:6) = 13 13:3,75 = 48.75 
) (24+3)-8- (2:6) = 7 7.3.75 = 2625 
Ж (2443) – 8 – (3:6) = 1 1:3.75 = 3.75 
mod(24 +3 – 8,2) = 1 
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Bid о ὕω. В = 225 18 225 
8 8 8 8 
——90 = 202.5 ушаб 
7 .. 
— = 157.5 шо = 13.5 
8+1-1+10= 18 18:11.25 - 202.5 
8+1-1+ 10- (2:1) = 16 16:11.25 = 180 
8+1-1+ 10- (2:2) = 14 14.11.25 = 157.5 | 
8+1-1+10- (2:3) = 12 12:11.25 = 135 7 
8+1-1+ 10- (2:4) = 10 10-11.25 - 112.5 
8+1-1+10- (2:5) = 8 8:11.25 = 90 
8+1-1+ 10- (2:6) =6 6:11.25 = 67.5 
8+1-1+ 10- (2:7) = 4 4:11.25 = 45 
8+1-1+ 10- (2:8) = 2 2:11.25 = 22.5 
mod((8 1-1) + 10,2) = 0 


1 2 6 
В:=1+--- В = 0.8571 — = 0.8571 
7 «Я 7 


В-6 В.4 
77 1428587095 ` 2 90 - 77.1429 I 90 = 51.4286 











51.42857143% B2 за 
| — 90 = 25.7143 ші 
6 
< 7+1-(12)=6 6:c = 77.1429 
25.71428571° 
7+1-(2:2)= 4 4:C = 51.4286 
7+1- (3:2) = 2 2.0 = 25.7143 


mod(7 -1-2,2)-0 
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В=1ї+—-— В=1 ==1 / о. Ας. ΛΙΝ. М 
үз. | 7 / 90 ON CO N 

В.7 В.5 Н 
— 90 = 90 ---:90- 64.2857 64.28571 

7 7 
В.3 В.1 
EM - 38.5714 ко - 12.8571 38 671435 
7%1-1-7 1:0 = 90 12.85714% 


7+1-1- (1:2) =5 5:c= 642857 
7+1-1- (2:2) =3 3:c= 38.5714 
7+1-1- (3:2) =1 1ος 12.8571 
mod(7 +1-1,2) =1 





| F 91607149 .— K XI EN B ‘= 1 + 56 = 56 В ш 1.0179 
Ὅν νυ» ae СА N В.57 B-41 
Me OX М. N ----:90 = 91.6071 ---:90- 65.8929 
65.89286% τ 57 57 

В.25 

----:90 = 40.1786 wee 
57 ERIT 

40.17857° 5 
\ 56+ 8 - 7 = 57 57°С = 91.6071 











56+8-7- (1:16) = 41 41°С = 65.8929 
/56+8- 7 - (2:16) = 25 25:С = 40.1786 
- 56+8- 7- (3:16) = 9 9-с = 14.4643 


14.46429° 


mod(56 + 8 - 7,16) = 9 
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ВЗ Ва 


751-127 
7+1-1- (1:2) = 5 
7+1-1- (2:2) = 3 
7+1-1-2-2-2=1 


mod(7 +1-1,2) =1 


Work in progress. 
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040195 Exponential Series-Roots and Powers 


| remember a dream was it? That exponential notation is not demonstrable in 
Geometric Grammar, that it is a pure conceptual abstract. 





О М №] := 5 AB := 1 AF := АВМ ү 
P | 4 o Q 
4 N, := 3 AJ ‘= АВ.Мә AN :- AJ, 
L K J H G 
μαι " 15 | AN? _ AJ; ΑΝ 
F E D C B A AJ, := NU δε τ 





Α 
Ар, 9; 
s ap Ма" 
DF, , > AR ο -0 
Ts [А ΙΝ; 
DO, , 
АО, |, 
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091395 A Study In Placement 
Given AE, AB, AC what is GH? 


М1 := 8.028 М,:-3044 АЕ := 1.833 





AD := — АВ:= — АС := — DF :- AD 





E D C BA 2 2 
CD :- AD - AC CF := DF" - CD 


CE := АЕ – АС BE:- AE - AB EF := ACE? + СЕ? EG TA FG: EG - EF GH := AP TG 














EF 
N,-N 
АЕ 1772 σι 
2 Ny N2-1 
Given AE, AB, EF what is GH? 
М. `= 1.22 
АЕ := 1833 AD; AE дв АЕ ΡΕ := AD 
2 № 
2 
EF := АЁ СЕ := ЕЁ вр - AD — AB 
М, АЕ 
BE:= Вр + DE EG := ЕВЕ рс = ЕС _ EF 
- AD FG Νο. N4-N5'-N 
өн = ag Ма Мі- Мо loma 


Given AE, AB, BG what is GH? 














Ν2 = 1.633 
АЕ :=1833 Ар = AE ag = AE BG = 22 
2 Ν Ν 
1 2 
ЕС? 
ВЕ := АЕ — AB EG З (ВЕ? + ВС? EJ = #2 
ВЕ 
πρι БОАБ Gee we een | АВАС 
J EJ EF 





2 2 2 
Nó +Ny -N2 N 
c= 
J : 
№№ N. -1 
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101495 Alternate Method Square Root 
For any AK is AC the root of AB x AF? 


Νι 55 Nə := 4 


AB:-1 AF:-ABN,; АК := АВ-М, BF := АЕ- АВ 


BO := = АО := ΑΒ + ВО КМ:= AO AM := АК? + KM? 
GO :- BO DJ := ВО AJ :- AM AD := JAJ? - DJ? 


KN := AD CK := AD AC З (ск? — АК? 
АВ ΑΕ - AC = 0 
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102095 Four Times Тһе Square 


G Νι 52 ΑΕ := 1 met” 
p F Ni 
ВЕ := AE- AB BF:-4AB-BE АЕ:- ХАВ? + ВЕ? 
— ως EG? 


АС := AF СЕ := AE - AC EG := CE n 


2 
BD := AE - (АВ + DE) Bo 


4(AB.DE) | 
AD:2AE- DE 06 := ΑΡ ΡΕ 


Algebraic Names: 
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110195 A Modification Of The Square Root Figure, Gemini Roots 


N . M 











EK - (ск? _ EG? go := EC EF 
EK 


_ DE.DJ 





On a given segment and from any point on that 
segment construct a square and a segment that 
will divide that square by (N-1)/2 times. 


Νι 55 N5:-2 АС := 1 
ΑΕ = AG gg: АБ ЕР:= AG AF: AE ΕΕ 
2 23 


FG ‘= EG – НЕМ := | AF-FG GN = ЛЕМ + FG? GK := GN 


ОК := EO + EK DE := x DO :- 4DE? + Eo? 


2 


DJ := OK - DO CD Ξ 50 CE := CD + DE CJ d АС := АЕ- CE AJ = JAC? + οὐ 


2 
АТ. {= АЈ AB: АШ сс=АС-АС 6Ј:= 062+) GM: GJ об = SM 
AG AG 


2 





Вр = AG-(AB+DG) Ni-!_ A AB-DG mM 


2 


BD 
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110595 Alternate Method Gemini Roots 











S R №23 Ν2:-5 
[8 | M 
il N YS κ М АС = 1 АЕ:- E AR ‘= AF FQ = AF FG З AF 
PO N L N 
N as N AL = AR IM ‘= AR AK = ΑΙ, ІМ 
| Ж K | A UN. N 1 N5 AR 
ы. FED CB A | H DO := ІМ ΑΒ ΞΑΚ BF :- AF - AB FO := BF 


FO 


ОО = ЕО - FO NP:- МР_2.АК-0  CD:-AK DE :- AK 
DF := a FO? - DO” AD := ΑΕ. DF AC ‘= AD- CD EG -- FG + DF ΡΕ 


N . 
СЕ := NP MADE το 


CE 
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120195 Method For Equals 
Given AB find NP. 














P N1 Ξ5 
LAAN Қ AH -1 АЕ -АН ЕН:-АЕ EP := АЕ АР:-4/2-АЕ2 
Ав:--АЕ СЕ:= АВ СН:=ЕН+СЕ СІ/-4/2-СЕ? 
Ny 
am := САН мр,-АрР-АМ np: ЕР МР 
CH AP 
N,-1 Мү-1 
121 -NP-0 — Í -2NP-0 
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Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


120795.MCD 
Side 1 Side 2 Side 3 | : ; 
Given three sides of a triangle, 
6:=0..2 AC:=|Side 2 BC := | Side 3 AB :- | Side 1 | determine the length of the Euler line. 
Side 3 Side 1 Side 2 bus the drawing from each of the 
sides. 


TRIANGLE їз (Side 1 Side_2>Side_3)-(Side_1 + Side_3>Side_2)-(Side_2 + Side 3>Side 1) 





























АВ; 
АЕ, ER Ak; = АС; Bl; Ξ ВС, 
ο Ak, ? Bls ° 
Ais = АВ; Bh; = AB. АВ; = ABs - Bh; 
l 2 ~ his 
р 2 hs EX | his = АВ; - Ais А) = Ais +— 
к. Р o/ Л E ч. M 
\ - M ВС; BC; ВЕ; 
| ШЕРДІ N Bjs = АВ; - А}; Ва; Е 79 Bf; = COE 
AUR --ᾱ B ae δ 
RI = е. J . 5 
S fg; 7 Bf; - Bg; Ug; = if Cis. ° Š 0 
U Cj; 
uy it ugs. (Us; eu Bg; ° и 
АС; Aj; AM; 
GGM | AM, 2- ‘AGG adm | сам; ` + BGG 7 
2.BM BGG, -BS MI εις 
АС; = АВ; - BG; А5; = i 
| 5 5 1 А5; 1 1 MS 
М5; = BM, - В5; AU; = BU; MU; = AU; - АМ; Aes = p AM; 5 5 SERI 
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The following sequence is from 06 07 93.MCD. In that paper I treated it as a problem between two 
triangles, which it is. One can restate it as finding the fourth side of a quadrilateral by pulling up a line. 





ем; = Aes - АМ; Sms = eM 


Ее Р 2 2 " \ 2 / қ 2 = | 
Um; = ή асы | BC; + АВ; ‚МО; - Мт МО; + Mm, SU; iz Um; + Sm; 00; 553 505 


Due to ће way in which certain lines lay, the above switch was needed. 





Is this а TRIANGLE =1 7 Side 1221 Side 2214.4 Side 327.75 


2 42 
О AC </ BC, + AB; 
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Descartes gives a figure for solving z 2 = az + b 2 which should have been stated as z 2 = 
2 az + Ὁ 2, generalize the figure. Descartes' figure was given only when n = 2. In this form, it is an 
equation of two givens and one unknown, generalized it as three givens and solves for three 
unknowns. Attempt to eliminate two of the unknowns as a function of the three givens. 


2 = ΑΕ z= 12.62 
с := DE ς - 0.622 
d := HI d - 6.186 
ΖΕ _ na:z4 b^ аса 


Place values here : 
na 3 


а-4 


o 
I 
№ 





2 


= 0 


121695.MCD 


Given a, n and b for the equation z 2 = n az + b 2 + 


cd find z, c, and d. 


2 
AD Ane “BEE ee b? ο 


СЕ: BE - BC CF з АВС-СЕ 

ра АО care- СЕР 
2 

AG := FG AC := AG+ CG 

BG := CG - BC DG := FG 

BD := DG - BG AB := AG+ BG 

AE := AB+ BE DE := BE- BD 
b^ 

ОН := — DI := AE HI := DI - DH 
DE 
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Expressing c and d in terms of the givens does not really look esthetically pleasing. 


d-2a ВО E ο τς a+b cim а? + b? 
= 2 
35 -2.b? + naa + 62 - а ΜΝ TM 


2 2 ‚2 2 ον. 2 
c2 snada +67 ачпа en b - 40° The symbolic processor 








1 
dis 2 could not reduce cd directly 
a? + b^ so I had to do it in terms of 
the equation by resolving z. 
4 1 naa? + b^ +a п2.а2 + п2.62 - 4.05 + 2.62 
2 
а? + b? 
2 2 2 2a- п2.а2 + n“ b° - 4.05 
z - паг + 67 + са, = 0 р --»>->->->»------ 
2 2 
a «b 
(са)-р- 0 
2 2 2 да- п2.а2 + n.p? -- 4.52 
г —Inazqcb-|-db ο l-0 
а? + b? 
Solve for z below. 
LPS " 1 ШЫНЫ ШЫҒА ТЫҒЫ аз b= 463 
2 2 
ТР 1 πα поа за рер йар ажа ДЬ 
2 
а b? 
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121895. ΜΟΡ 


Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. 
Translated by D. Eugene and M. Latham 


" 
22 -- az - b? 


The problem is given for the solution of z 
when a and b are given. Working the problem 


backward, 22 + b? з az one сап see 


constants in the figure for solving when only 
a and b are given. 





b = 2.12 z := 1.41 











Finding a is just a matter of expressing 
b in terms of cz, and a becomes z 4 c. 











We find that this c has another relation to 7, for 1 
C holds a proportion to it in the given equation. 


ορ. -ac=0 


a ο bel зн oye) 





οὗ b? - (cz) - ος = 0 











d ` z? + b^ 


2-47 (02) 25:0 


Descartes and other mathematicians speak as if 
we have two different values for z, however, I 











see quite plainly that we have a z and a c that 
b? 2 was found. The unique name of the symbols in 
context are thus preserved. 
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One can also see that working the figure in a straight forward manner, imaginary situations are not possible, 
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The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one 
can divide a square by a line. This is the law of 
tautology, which holds for all mathematics. It will 
also be noted that Descartes claims to be working 
with a quadratic equation, and his solution is indeed 
for one, however he states it as a quadratic deficient 
by a rectangle, deficient in fact by az. The authors of 
the notes make the same mistake. 
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122095 Just For Fun 








М:-2 
ЕР 
ЕЕ := 1 ЕЈ:= ЕЕМ AE :2 7". AF:= AE + EF 
EF 
AF 
AB x BF:- AB ВЕ := ВЕ - EF BH := BE 
А ву. (Ер. + ВЕ? Вр := ΝΗ BG :- BD 


. BE BG 
BJ 


BC: СН := ВН - BG DE:- BE- Вр HO:- DE X EG, = ΑΒΕ’ - вс? GJ :- BJ - BG 


1 


EG 3 ` 
EG з :- VES’ - GJ πο” 1 Ὃ 1 BC BF -BD-0  BCBF' -ВЕ-0 
2 


wile 


3 3 


2 
2. N +1 
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122195 Pascal's Triangle With Exponential Division 



































J K МЕТ 
“τα 
EA с, АВ :=1  AD‘= ABN АС := (АВАР 
BD := Ар - ΑΒ Ср -ΞΑΡ- АС BC ;= BD- CD 
y (ΕΞ {86.62 CF:=4BCCD ре := CF + Ср? 
B A 
_DK BC „g ΕΚΕΚ κ. HKHK 
BD FK 
DK (0-1) |; DK N-2N«1. DK N'-3N-43N-1,., 
3 
FE IN | HK Ν. 2 νι к 5 
Ν -3N434N -1 
A more civil figure. 
Р У АВ:=1 АЕ:=М ВЕ:= AF- AB AE = JAB-AF 
w^ за H 
4 ЖА ВЕ := АЕ- ΑΒ ВН := ВЕ BD = ВЕВН вс := вр 
\\ 0 
| ο А pc ,. BP BG 
F E DCB A BE 
ВЕ (N-1) , ВЕ N-2N«1. BF N'-3N-43N-1., 
3 
ВЕ νι BD мот вс 3 
№ ЗМ e34N -1 
1 
б; = 4 
J AB:21 АС:=М ВС:АС-АВ АЕ:= АВАС? 
⁄ | н BF := АЕ- AB В]:=ВЕ ВЕ == ВН :- ВЕ 
mS вое ЗН ВЕ 
G FEDC B A Dr 
BG N-1 , BG — N-2N«1 ., BG — N-3N«3N-1 i 
BF 5... BE 3 3 BC 2 3 3 
№1 №2 - 3.N +1 МУ -3.NV x 3. NV -1 
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122995 


Given AC and CE find ВС. 





АСЕМ) СЕ-М, АЕ = АС + СЕ? Ар -АСАС 


АЕ 





2 
АВ - i BC:-AC-AB Вр := ΝΑΡ BC 


CD := Anc? + BD? DE := AE- AD 


ΝΙΝ ΝΙΝ ΝΙΝ 
ВС- : 2.0 BD : cd AB - Ni- i = 
М1 ἘΝ; ΝΙ *N5 М1 +3, 
2 2 
Ν Ν 
AD - Í = 0 ΡΕ - 2 - 0 
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010796 Rusty Cubes 





G A rusty Compass construction for the duplication 
H ср of the cube. 
EN AD := 2 АВ--- АС ЗАВ" АЕ:= 8 
PS AC := AF AC - 1.257 

C B A 1 l 

— 2 3 

AB?-AD = 126 -ABAD 23002 
AC 


I remember a rusty construction for squaring a 
circle off the base of a right triangle. Here is one 
more rust pile construction. 
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010896 Alternate Method Power Line 





O |N 
MK || |Н Е E 
c P 
B A 











Ry := 2 R5:-5 D:-4 


DE = Ку КМ = Кә EK:-D DM = DE + EK + KM 


EF := DE JK:- KM ЕЈ = EK- (EF + JK)AD ‘= DM 


BM := DM DF:- DE + EF JM := JK + KM 


- DFFJ GJ := FJ - FG pr := PM 
DF + JM 2 
DG :- DF + FG GI :- DI- DG CI :- DI СМ Dm 


GH iz SLON 


= — hO DH = DF + FG + GH DH = 1.375 
CI + GN 


HM ‘= DM - DH 


R,+R5+D)-R,-R5+D 
DH- 1 2 1 2 -0 
2р 


В) +R] +0 В -Ву+р 
iu dar EE EE CRISE. c 
20 
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011396 Pyramid of Ratios МІ, Moving the Point 








G 
RES 
di | 
D ο B 
A:- 2. NJ 6:22. N3 
Δ.δ 


SeriesAF Δ.δ = 


| (A-1)4$ - 1) 


М1 := Nj N2 = Nə 








АО :=1 AB:-2-— BD := AD — AB 
Ny 
BG = 48:5» ВЕ := ВС pc = BD BE 
Ν2 BG 
АЕ := АВ? + BE? АС := AB + BC. AF := ар 


ЕЕ := АЕ- AE AF М1 №› 


EF (ΝΙ- 1) (Ν2- г 


4 3 2.667 2.5 

3 225 2 1.875 
SeriesAF - 

2.667 2 1.778 1.667 


2.5 1.875 1.667 1.563 


DG :- 4BD? + BG? CE := {5ο + BE? РЕ := T GF = DG - DF 


DG _ No+Ny-1 


a —= 0 
GF N5-1 


SeriesDG 
^,6 ( "m 1) 


ο (Š FA - 1) 


3 2 1.667 1.5 14 
4 25 2 175 1.6 
SeriesDG - 
53 2.333 2 1.8 
6 


3.5 2.667 225 2 


960113.mcd 


2.44 2.333 
18 1.75 

1.6 1.556 
1.5 1.458 


1.333 
1.5 

1.667 
1.833 


Page 1 





























Ν 

Б RF L\ РВ 
L К 

2 d р 

3 3 3 
АВ? АВ? AB? ies 
АС АС АС 

z £ 0, 

3 3 3 
AG? ΔΩ) ас”, 
AB AB AB 


011696 


The figure cuts the base in Cube Roots and provides 
some interesting ratios. 


АС =N AB = 22 BG = AG - AB BO = 28 


μα 


1 
3 
AF := AB-AG? ВЕ := AF- АВ ЕС: BG - BF 
HJ НОВО BD := HJ DG := BG - BD 
BC + FG 


DJ = 4BD-DG GJ = р}? + DG? BJ = ЮР + BD” 


_GIFG рур. ВВС 








GN 
BG BG 
AG - 10 GN - 10 
АВ ВМ 
2. st 0 
GJ τῷ N + № + № 1.68 
СМ 2 = 
м? 
2 1 0 
BJ - 7.796 3 3 3 
BM N +N +N - 7.796 
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CF = AF- AC BP = 








г τα. ВЕС 
BG 
4 3 2 2 1 o 
3 3 3 3 3 3 
AG + AG + AG + AG + AG AG = 43.982 
AB AB AB AB AB B 
4 3 2 2 1 0 
№ + № + № + № + № + № = 43.982 ВС _ 43.982 
ВР 
1 1 2 3 9 1 
3 3 3 3 3 3 
АС + AG + AG + AG + AB AB - 20.415 
AB AB AB AB AG AG 
3 2 1 1 0 
E E ee BG 
N? + N? МЗ + N? + N? = 20415 D s 
1 
NŠ 
2 1 0 0 1 2 
AG! /АС\? [AG /АС\? /aB\? /АВ\? 
— + — + — + — + — + — = 9.476 
AB AB AB AB AG AG 
2 1 0 0 
N? I МЗ + МЗ NS ν - 9.476 BG _ 9.476 
1 2 FR 
м № 
960116.тса 


ВО.ВС CD 


_ BD.CF 
` BG 
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А 
5 2 5 
AG? + AB?.AG AG м+м 
ΕΕ 245550 АЎ = 48.869 — T  _ 48.869 
1 4 5 ΡΡ Tod 
AG? AB? - AB? № — N? 
4 2 2 4 2 
3 33 № + № 
AG + AB Аб” өз AG _ 55 саз — = 22.683 
1 ы τ за 
АС" АВ - AB? > 
2 1 1 
AG + AB? АСЗ AG N + NŠ 
SU T AP AS. 0528 Аб 10,528 EEN 00:528 
1 2 FR 1 0 
λα AB? - AB № — N? 
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011796A Right Triangle In A Given Ratio 


Given AE and AB on AE, place a right triangle on BE as 
base such that the opposite sides are in the ratio of AB to 
AE. 


N:-3 
AB:-1 АЕ-АВМ ВЕ := AE ΑΒ 


gp := BE DF := BD DE := BD AD := АВ + BD 
2 


DH :- BD AH := 4 AD? + DH? AG := ADAD 


AH 





GH :- AH - AG FG := GH AF := AH - (FG + GH) 


2 2 2 
S3 +81 - 52 





S,:= AD S4:-AF S4: DF CD = BC := Вр - CD 
1 2 3 
251 

СЕ := Ср + рЕ CF:;-4BC.CE ВЕ = (BC? + CF? EF = (CE? + CF AC := AD - CD 
АЕ ЕЕ N LN N-1 Мом 
E сна | Ας - = -0 ВЕ-- -0  EF-— 77-0 
АВ ВЕ 

N +1 К? +1 № +1 


960117А.тса Раде 1 


9601178 EP 





0117968 Divide The Sides Of A Triangle In А Given Ratio 


Given AG and AB on AG and a right triangle on BG divide the sides of the 
triangle such that a section on one side is to the other as AB is to AG. 


/ L x N] =5 N3 =9 
H` _ _ _ _ BG 
| М AB:=1 AG := AB-Ny BG = AG - AB ВЕ 22 
F J N N 2 
G |» EDCB A м+м 
E АС = l | — AF: AB. BF СЕ:= AF- AC 
N i T 1 
o° BC: AC-AB Вр := “4. Bc DF := BF - BD 
Ν2 
DG:-BG- BD DM = {ворс ЕО:=ВЕ EF: DEFO ДЕ = АЕ EF EO := ЕЕ? + ЕО? 
FO + DM 
MO ore EK = FEAE км ;= МО - (ЕК +EO)HK := KM HM := 42.KM? 
ВМ з BD? + DM? BH := BM - HM GM := (рс? +DM2 ІМ:-НМ GL Ξ GM- LM 
AG GL 
AB BH 
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ΓΓΕΤ ΤΕ ΕΤΕΙ ΤΕΕ pe be s y jh РРО РРО 
о 














Q|: 141 1 d HW 1 lj a 1 
| 
“осе с о doo do Ca^ Ch. COB s Ла ттт 

Һ а ми я св ш м Мр оч». Чч и ο ἢ 





012196 More On Cube Roots 


N:-5 BH =1 
ВР :- BH HQ := BH 


BG x GO := BG GN:- ВС NO:- BH СН :- BG 


BE := E EG := BG - BE EO З VEG” + GO? 





























Μο:- CONO ры ‚= Μο. ко p, := ЕМ ik = EL 
EO 2 
LK? 
LO: EO+ELLJ:= LK gp- EL - LJ 
LO 
AF = ЕО Аң = AE + EG + GH AB = AH — BH 
Q P EG 
DE = ЕСЕМ ру ;- СОМ вр. вс _ (EG + DE) 
EO EO 
pc; PPBP рн :- вн pp pp; ОНОМ — Cc. AB. BC AF:- AB+BD + DF 
BP + DM DM + HQ 
1 1 
2 3 23 
AB? AH) — AC = 0 АВ:АН2 — AF- 0 
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012296 Trivial Method Square Root 


DEM 


εκ. J GF A 


FL 





root of AB x AE. 
М1 = 6 М» =3 
АЕ:=1  AL:;-AFN, FL := АГ. - AF FJ :- — 
AM? 
AM З A AF-AL AJ: AF ΕΙ AG З 
GL := AL - AG GK = = FG ЗАС - AF 
2 


ЕК = СК + FG KL :- FL - FK EK := ΜΕΚ.ΚΙ, 


АК := FK + AF AE := AK? + EK? Ap := AK AJ 


AE 





DE := AE - AD BD := DE AB :- AE - 2-BD 


АВ АК -АМ = 0 


960122.тса 


For апу E between M and L, AM is the square 
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зе | 960124 ΕΡ 
ДА J | | Given: 








012496 Tangent 
The tangent from any point outside a circle is equal to the 
square root of the difference to the circle and that difference 
plus the diameter of the circle. 


N := 5 АВ Ξ1 АЕ := АВ.М 











| J _ ΒΕ Qn. 
ВЕ = AE- AB BD :=—~ АО:=АВ+ВО 
2 
E DC B A  DM:-BD ΗΒ} cp: DH DM 
CE ВС := BD- CD СЕ := BE- BC 
| С 


ΟΙ := \BC-CE AJ := (AB + BO)! + СР 
AJ - (м -0 


АС := АВ+ВС 2.AB ———— 
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012596 On Cubes 














Given a point on BD (a point on the cubes 
powerline), project to the point of cubic 
similarity. 

N := 9 BE ‘= 1 


BD ү РЕ DK := вр DJ:- BD JK := BE DE := BD 
2 


pc = BP CD:- BD- BC CK := ср? + DK? 
N 


нк - КК СН := НК - СК cr := СН 
CK 2 


DK FK FG i= CD FK 
CK CK 


ЕК = CK + CF GK = 








GJ := JK - GK AD = СОК Ag = Ap + DE 
FG 


AB := AE - BE 


3 
ΑΠ... CN-D -—— ...α 


2N-1)- 4N 2Ν e 1, 


АВ- 10 


2(Ν- 1) 4N 2+1 
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012996 Linear division 


N,+2N) 

















2-Мі + М> 
Е Nq := 3 Nə := 9 ΑΕ Ξ 1 
М ` АН = AEN, АС-АЕ cpi AEN; ΒΟ ACO 
LAN, _ 2 АН 
Е РС ВА СЕ ЗАС ВЕ := CE + BC c= ΡΕ := СЕ- CD 
SH АО := АС+ СО DG - AH:CD 
AC 
N NI +2.N N 
DE - К ей. Aje ^ш CD -. CRT 
2. М1 +N 2: NI +N 2. М1 +N 
ΝΙΝ 
je- 4. 
міні» 
й "mm М.М) - М + ММ 
Linear division (1 2 1 33 2 
F. 
су Ni :=4 № :=4 Ν4:Ξ2 АЕ := 1 
Р κ. _ _ АЕ I _ АС.СЕ 
и СЕ :- AE - АС BE := CE + BC Ср з ВС СЕ pt = CE. CD 
AD:=AC+CD DG - CE CE 
BE 
" «2 
№№, -1 ΝΙΝ2- NI +NN 
DE - AE. 1 2 - 0 дв αμ. ee 0 
Ni Na N3 -1 Να Νο -1 
DG-AE. 1 3*2 7. Со АЕ. > ? — 1g 
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013196 On Gemini Roots 


Hitting AO from any RT while maintaining 
Gemini Roots. 


ΝΙ 55. Nó473 BC:-1 


BJ ‘= BC.N, CJ := BJ - BC саз 


IJ := CI БЕ:- AJ BC-BJ AB := BF 


АЕ := АВ + ВЕ СЕ := BF - BC FJ ‘= CJ - CF 





FO = ΝΟΕ ΕΙ СК := CJ.N) HS:- CR 























ΕΙ - ΕΙ. 1] FG := ГКО. АС := AB + ВЕ + FG 
ЕО + HS 
OS := |(HS + ЕО)? + FÊ GO =- OSEO Аў=АЕ+Е] GL = НСО ру о АС ЕО 
HS + FO OS GL 
AH := КУА) py, FOXAE- СЕ) др, AGDÉ дс: AE CE — Cp:- AD- AC 
FU + FJ FU- CF GL 
СН {= АН AC DH: CH- CD Hj: CJ- CH ЕМ = СКОН ο = CP (CR + EN) 
CD + HJ CR 

AE := AC + CE E BD := BC4 CD BH:- ΒΟ} СН \BC-BJ -4BD BH = 0 
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020296 Find А Segment 
Given BE and BC such that 


А(АВ + BE)-AB = AB + BC, find АВ. 








K H 
aG Ny 55 Ny>2=1 
Ó М й BE 
/ 3 BC:21 ВЕ:-ВСМ) BD = CD := BD — ВС 
Е D B A 
С CH :- BD DH := 4CD? + CH? DF :- “ 
_ DH ΡΕ 


AB :- ΑΡ - BD AB - 1 = 


Ср Ny-2 |i ACAB + ВЕ)-АВ — (AB + ВС) = 0 


AD: 
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021496 ΜΕ 












































L Use iteration to find any root pair for BE. 
Remember that when N is set to 2, we have cube 
K roots. 
CI 
Cl 51 πο, СІ: СС ВС:=1 
С BI: ВС+ СІ ВЕ:-АВСВІ СЕ:=ВЕ-ВС 
HIG ΖΓ Е DEB А EI=CI-CE EK:=4CEEI ЕС = Сб - CE 
Ек? 
AE =: —— AC:=AE-CE AG:=AC+CG 
0 N M EG 
N:2 GN: СОМ IO: GN СМ := GN 
А Ξ40 6:-0.Л 
ЕК 
EG-GN 
ЕР, GN + EK FL. .АЕ 
FG, AG- EG:GN EP. А АЕ, 
ΑΕ GN + EK FG EG-GN 
0 0+1 
= T EG-GN ка GN + ЕР; 
FI, GN + EK Bai 
B =|AG- FG, 
СЕ, ac _ | EG-GN | _ 541 MA 
GN + EK TESS 
FL, СЕ» | 1 
AF, - AC 
EG-GN EG-GN δ 
r απ AE ος ως. δει 
GN + EK GN + EK 





| 2 2 | gr. mim 52 АК? καν 
АК = {АЕ + ЕК” АТ := АҒ, + FLA AJ Poe АО := AT СО = AQ- AC 


CM IQ-IO 
IQ: CI- CQ JQ:=4CQIQ CD в ОО НІ а Ек DH := CI - (CD + HI) 
CM + JQ IO + JQ 
DH 





BD:=BC+CD BH:=BC+CD+DH Em ВЕ - 4BD-BH = 0.000000000000000 
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The next two equations аге for the Delian Problem only. 


1 


wile 


3 
BC?.BI --ΒΡ = 0.000000000000000 BC-BI? - ВН =0.000000000000000 


| — 


BD - 1.259921049894873 23 =1.259921049894873 


оо | — 


ВН - 1.587401051968199 47 =1.587401051968199 


FG, 
FG, 
0 5 10 15 20 25 30 35 40 
δ 
ЕР; 
ЕР, 
0 5 10 15 20 25 30 35 40 
6 
СЕ; 
СЕ, 
0 5 10 15 20 25 30 35 40 
δ 


The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not 
theoretical, and therefore has been solved by a finite number of steps. The next step is to solve it 
theoretically. That solution alone will conquer contiguous domains and will satisfy the purist. 
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041496 Method for Unequals 


Given three circles in the said configuration, find 
the fourth. | had this sketched out in 95, but if І put 
it there І would have a lot of document links to 


redo in "The Quest." 














Мі:-7 N5:-3 
СМ - cme’ жасы 
| 2 Ni 
L КУН FE С ВА ум- СМ жш-см-(сЕкіІМ) 
Ν2 
BL; ЕСЕМ ву - BL+ LM вс=#вм-см вк = СМ Bc 
LM - CE 
κο -p'-n,? 
R,:=LM К, = СЕ різкі, KS:= CK EH := АА 
1 2 
20 
2 
ЕК = = СЕ: CK - FK FM := CM - CF FS := ΟΕ ΕΜ 
HK := CK - (CE + EH) CH := CK - HK HN = ΕΕ an СЕЗ ο ESCM 
ΕΚ ΑΕ + FM 
dang. N52 Мі оз 
μου CM(FS-JR) pee RD ре 2 7411 "ug 
Ε5 2 2./М4М,-4 
52-5 
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On Gemini Roots 


N 1 = 10 
ВЕ 
АВ=1 ВЕ=АВМ BD = — 


AE:=AB+BE AC: ДАВАВ 


BC: АС- АВ СЕ = BE- BC 


DF:- BD СЕС |BC-CE 


СЕ? 
CD := BD - BC CG = —— 
CD 


BG = CG- ВС ЕС = ВС + ВЕ 


СН - СЕ DH = (сн? + Ср? 


СОФІ 
DH 
BL:- BD- DL EL := BE- BL 


JL := JBL-EL GL = BL + BG 
BG-EG 
GJ := ла ΜΟΙ Gk 


GJ 





1 
DI :- 2" DL := 





ВМ := GM - BG 
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СІ-СН 
IL 





DÉ - DL? co: 


IL 





CH 
CR:BG 





_ BC-CQ 


СН-ЕС 











CG-CR BS: 


GR: 


GR 


e 
© 
re 
= 

Т 
© 


ВЕ 


(8 


ВТ, = Е; ЕУ; € Es 


EV; ЕМ 


BT; ВМ 


ЕР 





УХ, = 


BS 





TW; i= 





-2410 19 
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: Given: 





041696 Given Three Radii 


P АК о\м Given АЈ, HJ апа NO find AB such that AB 


is collinear with AJ and HJ. 









AJ :=1 АЕ := АЈ ну:= АТ мо := AJ 
2 № N3 
% | / HM := HJ MO :- NO HO :- HM + MO 


КО := AF- NO AH := AJ - HJ ЕН := AH - AF 


СЫН E" 
ГЕ ГЕ f= 293 7591 5592 2 2 
$1:=ЕН 52:ΞΕΟ S4:- НО ЕН = — — ΕΟ = но - ЕН? op := МО 





2584 
EG = OP АЕ = АН – EHAG З AE + EG GP := ЕО АР:= AG? + ЄР? рї, = ASNO + ӨР) 
АР 
I N4:N,-2:N5-2N 
AL ΕΑΝ. p aB =A ары 41 — 2 T. 
2.AG 2./N4N4-2N5-4 
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041796 A Circle In А Crescent 


S Ny ες М2:-2 Мз=3 
Р А] := 1 AG AJ ккв=АС АЕ:= АТ 
1 
L me aces? CF := AF - AC 
2 М» 





A Т СС =АС-АС ει Ας Κ2:ΞΟΕ D:-CG 





2 2 2 
R2 +D - Кі 














ВС - АВ := АС + ВС 
2.0 
ВЈ:= AJ-AB ВН := ВУ АН := ВН ҒАВ СН = АН - АС̧ НЕ: AFR? - GH’ 
Мз 
AP:=HR РЕ:=ВН PS:- E BS = AP+PS К := APR), PS?  NS:- RS 
2 
СМ := CF CS Ξ ANs? +С? ско CN οκ-σ CK KN = (см? _ ck? км = BUEN 
CS BS 
SM := SK + KM SL := == BL:-BS-SL ЕМі-ВІ, СЕ := (см? - ЕМ? 
_ CE-HR FR.CG 





НТ: GT := HT — GH GO := OR := FR - GO OR - 0.125 





EN 
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0417960 А Circle In А Crescent 


о 
Nq := 1.7 Nə := 2 Ns := 13 
АК := 1 AF DM ЕР:- АЕ ЕК = AF 
aie Api AH ЕН := AE Ap E 
Ny 2 Ν2 


DE := АЕ – AD DH := EH + DE DN ‘= DH 





ΡΕΙΞΑΕ- ΑΡ Қу = АЕ R5 -DH Ρ:- ΡΕ 


2 2 2 
R) + D - Кі 














CD := АС := AD + CD 
2D 
CK := AK - AC cJ = СК CF:- CK - FK 
N3 
FJ; CJ- CF ЕЕ E нео КРОВО р$:=к$+ЕР gs=FPPS ро = 1195 
FJ JP FP 
2 

CS: "11 СО := 05 - CS Νο -PQ ро := ΝΟ) +рм№ DL := DG LN = (DN? - DL 





uz:= PEN gz - po - DL +12 мо := 997. см=со-мо єм см 
CQ DQ 


BF: Ву FJ FO: ОРЕ ор:- pp. ЕО ОР = 0.175 


-GN? BJ := CG JP 
N 
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0422968 


Given ΒΕ as а ratio to BM and EG as a ratio to El, what is СЕ? 














Р. М N4 = 2.5 Nó4:715  ΑΟ:ΞΙ 
AB := E ВМ := АВ BE:= AB 
BL := АВ BF := PM 
Ny 
E 
toU | EF := ABE? - BF Е := 2-EF 
«v 
reo FG := EG - EF 
σ Α Ν2 





BG з NBF? + FG? GL =BL-BG DG: GL. Gu: БОЄМ ні := 612 Gg? EH = EG + GH 


BG 
EL := (EH? + НИЛ, := E ВЈ := ABL? - JL? LN := ВЕЗЕ οκ AUN +GL2 JN S LN? - JL? 
D 


BJ 


Ba кб 85" 
z — Ж 2 - - " ee ΠΡῚΝ 
EJ := JL EN = ΛΙΝ c E 5) := EG $5:- EN $3 := GN 602—6 
51 


i 2 2 ке NO? " рс” - _ = 2 2 
NO := (GN? - СО? NR: —— GS := —~ RS := GN- (NR + GS) DT := RS DS := DG? - GS 
GN GN 
RT:- DS OR := NO? - NR? OT := OR - RT DO :- (рт? + OT? 


2 2 2 
" - x B $5 +51 = 52 x E 2 2 
$41: GO $5:- DG 83:=DO ОО = ——— — —— GQ = GO- OQ DQ = (DO - 00 














251 
Fu = СОВЕ ско BEEG CE - 0.193 
DQ FU + EF 
Edit In progress for three circles. š E і 
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04 22 96.MCD 


Place EF and GH and find JK. 





АВ := 108 ВС:-АВ AC:-2AB BD:-ABN| 


| CD - BD 
ΟΡ = (Вс? + Вр? EF:- 








М2 
РЕ := CD- EF ВЕ := DE? - вр? 
AE - EF 
АЕ = АВ + ВЕ GH:= 
N3 
BE-CD 
EG := EF + ОН DG: CD - GH ва Єр 
DE 
2 2 2 
DE? + рс? - E 
ppe eee Eb := JDE? - Db? 


2: DG 
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ΡΕ, Db.DE DE 
Ec = = ЕЕ = 
Eb BD 
ВЕ: Dd DE: Ed Ее. DE 
Ed = - Ef := 
DE Dc DE + Ee 
Ес Ef bg. BD 
Eg = bg := Eb - Eg BM :- 
D Db 
ВМ-Ср 
ΡΜ - (BD? + вм? Bk: 
BD.HM 
HM Ξ CD- DM Hk = 
DM 
BM-Hk Hk? EN 
Mk := =— НІ:= (НК + Ik 
BD M 
BE: EF 
Ea := Ва = ВЕ+Еа Іа :- Ik + Ba + Bk 
DE 
BD-EF πας ur 
Fa:- FI := Па” + Fa === 
ΡΕ, ΕΙ 
TS Fa- JI К := CD:Jm 
H BD Ло 
JK = 17.571 


When GH 15 small, so that H is on the other side of 
BD, the similarity point 15 on the other side of the 
figure. 
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0425968 


Is CF always equal to ЕК? 








M 
L M № =3 AB 51 
АН := АВ.М№у ВН :- AH - ΑΒ 
αν, ς 
Μπ μπας BH 
H “F ED B A шг: BN := BG GO := BG НР:-ВС 
GM:- BG СН ;= BG AG :- AH – GH 
P О М 





2 
АМ := см? + AG? AL = AG 
AM 


_ AG AJ 


LM ‘= АМ - AL JL:- LM AJ:-AM- (JL + LM) AD = BD := AD - AB 





рн := BH BD DJ:-4BD.pH вс = PP BN рр, DHDJ ср, вр- BC cr: ср + DF 
BN + DJ BN + DJ 





CE = s: BE := BC + CE AE := AB + BE EK = BK - СЕ- 0 EK = 0.75 
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042396b - Definition And Proof 





Proof of equality in a tautologic is 





























M simply the demonstration that two 
M J names are synonyms. Is CF always 
L к equal to EK? 
А N:=3 AB:21 AH:=N 
α. с 
——p —F ж N-1 
H Е ІАЕ р B A BH:=N-1 BG = — 
й Е 221 2 
Р О ^N АС = = М+= AM σσ м +2 
2 2 
AL: ~ ім = >a AJ := 2 м AD = (N.£ 1) — 
A2: NO +2 (2572 (22-2 N PL 
вр = (5-1) рн = NO - D рр МОм Bop УОЗ 
К? +1 Мі N +1 (N+ 1)? 
ΡΕ := 2.№. (N- 1) р 
Να № +1] [ e1 (81) 
cF = 2N.O 7 D cg = NON - D во 2-9 А-а N _ 
(N + 1» (N+ 1) (N+1) (N+1) 
EK 224N - 1) N ЕК - СЕ= 0 EK = 0.75 
(N+1) 


Meditation : Do these equations satisfy the requirement that a definition 
must contain both form and matter? 
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Three Circles 042496 

















Given AC, find CK and BH. 

М := 1.5 АЕ := 1 Apis AE 

2 

АС uu AE рО := AD ОВ = АЕ 

N 
CD := AD - AC CO := ср? + ро? 
/ 7 po := DOOR ср,-ро-со ск РОР 
// Ж CO PO 

ο JK := CK KO := 4CD? + (DO + CK)? 





2 
JO := (ко: - JK? KS: = SO := KO- KS JS:= ғы ST := το τος JT := JS + ST 
+ 





TO := KOSI TU := SIT DU:- ТО - (DO + ТО) СУ = DU CQ = 2-CK ОУ := СО - CV 
CD ο 
BH ‘= Ce ev BH = 0.19 
ον 


Some Algebraic Names 


2 
1l qol; AN-2N*2 posl V vw 
N 2 N 2713 

М-2.М-2 


| 2 

CP :- 42. (N- 1) οκ := (N- D KO = 14h. № L2N AN 42 
2 № 2 № 
N'—2.N - 2: N 


2 


2 
ο «яй gg рм 
N AN e2N 4Ν2 AN e 2N AN 2 


(N- 1) 


πίη ST XN Dhe E 
nas ee БИЕГЕ ТТГ 


JS - 
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7 то = М 
24 2.3  - AN 42 N +2:N= 2 N +2.N- 2 
1/ N 
TU = l/N 2) N- 2). N- 24 42) N 
Š | N +2 N-2 N -aNe2- 4h | 
E, (N-1) 
pu:= ЦИ -2 OCC Э .. 2.2 (N- 1) 
з l ΗΝ 9025 
2 
оу = 5. 2 +2 ο... вн == (N= 1): 3-242 


| J2.n42-42 М) [ома - 24/2] 


Working on Moving D. 
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u Ж ‚ Given: 














One Over М « One 042596 








K τν 
J ` 
B 
F E D CB 
DL = ЕК EF := СЕ ΡΕΞ 
pc « CC 
HL 
свомі-ї CEGIÁN,.-1 
М. -1 М 
DF =n, ca - 2 


ЕЕ DL ος = FK-AC 





Construct 1/(N+1) 


М] := 2.817 N5:3 АС = 1 
AF := АСМ] CF :- AF- АС CE == 
А АЕ-АС-СЕ FK ЗАС» EJ :- ο 


CD := CF - DF DH := CG HL := DL - DH 





AF 
1+N 
FK-N, EJ-lw, : 
Ny 
N.-1 N.-1 
: HL -N3.—1 l ^ -BC-0 
1+Ny, М1 Му +1 
960425.mod 
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Three Base Theorem. 





Three peaks, three predictable bases that intersect 
our hypotenuse through the Gemini roots. 


























I 
ВС:-72 СІ:= 216 СО з ВІ:= ВС + СІ 
ВЕ := /ВС.ВТ BM := 61.38 


EM :- вм? ΕΒΕ; BD: EM - BM 


BH:=BM+EM GN -CG СЕ:= ВЕ- ВС 














ἘΠ. д EC-CE ENCQCEED ЕН:-ВН-ВЕ 














EN? 
d EG:-EI- CG AE: —— HI:- EI - EH 
EG 
EN-HI 
HL := Е АС: АЕ + EG 
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ΑΗ. ΕΝ 
АН:= АЕ+ ЕН Еа: 
НЕ 


ЕС-АС 
= СЕ: CG - FG 
(Ea + EG) 








FI: CG«- ЕС PP :- JCF-FI 


FP-AE 
AF 


AF := AG- FG ЕО := 











L = x ὦ EF = AF- АЕ GU - TEE 
A EF 


























AC:- АЕ- СЕ AI: AC + CI 


AC-AI 
AP = (АР + ЕР? Meee 


AP 





_ AR-AW 
AP 


AX: СХ := AX- AC ХІ: CI- CX 











E AUC B ` WX :=JCX-XI XG:=CG-CX ҮО = ХС 
YV-WX 














YT UV:CG YV;YU-UV XH = — 
WX + GU 
CH 


------і 
XH + CX 
CX-WX 


CH :- AH - AC 











CD:- BD- BC DX: 


CD m 
CX-DX 


WX + GU 
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ЕГ-ЕО 
ОША ыса” ВОВЕ 
Е ЕН 
Е f A GU-AC CD 
Се := Ef := Ce Ξ 
с СЕ-Се 
EO + Ef 
Ek-BI Ek-BC 
Ek := GU Ig: —— = 
ВЕ 
gn-FP 
E E Fn := Ig gn:-FI FH: 
FP + Fn 
I FH _ _ СЕТЕР 
= AH-AF ` ЕР + Ст 
CD 
CF - DF ` 
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A Root Flgure 042796 


Given CD, CE, and EF = CE, and that BD is the square root of BCxBF, find 
BC. 





Мішт5 Nə := 3 CD := 1 











K L M 
J G СЕ := СОМ, СЕ:=2.СЕ ЕКЗ CDN, 
Н У 
— DM := FKEL:=FK DE := СЕ- CD 
F E D CB A 
Er := СЕ ву а DMEF yy = Е, FJ 
2 DF 
KL := ЕЕ AF = ЁК АС ΞΑΕ- CF СС = FK'AC niis CG HM := DM - DH BC := Єр DH 
L AF HM 
ВЕ := ВС + СЕ BD:=BC+CD ВС BF - BD = 0 
| №№: 
CF = 2N] ЕК := Nə DF := 251-і ЕЕ := № ЕЈ з 
2.51-і 
N,-1 ΝΙ.2ΝΙ- 1 Ν Ν 
пока L agi. То А δε. 2 - 
2Νῃ-1 N,-1 N,-1 251-і 
2 
N,-1 2 Na - 1 2М{-1 
HM := Z:N, Т = I 3 ВЕ := 1 іг i қ pp -l І 
2Νῃ-1 2.ΝΙ-1 2 Νι-ι 2 (Мі-і 
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042506 ΜΕΡ 


I had finally decided to write this up in Oct. of 
94, and being punctual, here it is. 





E ? А Given опе root in а prime root series, determine 
the rest of the series using the straight edge 
H method. The other method uses a compass and is 
shown at the end of document. 


Process Summary will use 513 root series for 



































example. 
АС := 3° AB:=1  AE:=3° 
uu ο. p. ` S BG:= AG- AB GZ:= BG YZ:- BG 
` BY =BG ВЕ: AE- АВ EG:= BG- BE 
A A А 
| BYE 
GH :- С 
ВЕ 
H 
dans GZ- AG Hb = GH (GH + GZ) 
EG GH + Ga 
AG (GH Z 
Gb := GH - Hb ip," Ges Си 
GH + Ga | 
Bd-BY | Т Á 
Bd := BG-Ib BC :=  _ 
BY + Gb 
AC := AB + BC 
ZB 
CG := ВС - BC вг- 8 E 
» 
ә 
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| Pu BJ-AG 
m Ero m GK = KZ:- GZ + GK 
A A AVA | А АВ 
NZ X YZ-GK 
FG = AF = AG - FG 
GK-KZ AG-KZ 
p — e: ————— 
y GK + Ga GK + Ga 
(BG - Ме) ВУ 
BD: -— — — — AD=AB+BD 
KZ - Ke 
/ AB*AG | αμ” Аб! | 
Я У АВ Й АС I 
AB AG? | AB AG? | 
AD . ΑΕ... 
2 n 
AB AG? κι ABAG | 
c ΑΕ. АС | 





Compass method 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 
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Z 
че 

















What is DJ? 042996 


DJ is the Geometric name, what is its Algebraic 





























name? 
N:= 5 AB := 1 AG ‘= АВ-М BG :- AG – AB 
BG 
BF = —* ЕК ‘= BF FO = ВЕ AF :- BF + AB 
Y bp FKFO ag = JAF’ + ЕК? KO = BG 
G AF 
НО з ArKO DO := AKFO рн Ξ HO - DO 
ο ΑΚ 
DJ := /ΡΗ ΡΟ 
2 
АС =М еее“ ет ope LO! АК laa N42 
2 2 2 2 (N41) 2 
НО = (м+1)00-0  ро=1.2№+2. М0 орны — N D _ 
7 2 (N+1) > 
2N +2 2.N L2.(N+1) 
py = 4v 0-0 
(N+1) 
960429.mcd 
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Geometric Exponential Series of the form 

















Root — ὃ 3 à 842 8 
Root oot — 
— Root Root 
2n N M N Root NSO! LN 
5 , and 1 0 
Root- 1 б N Rost _ N Root 





N Root 


Generalize some of the ratios found in 010896 
and 011696 for the sides of the right triangle. 


N=4 Root = 4 М=1 ВС = МА ΑΕ ΞΜ 


ВС 
АС: АВ + ВС ВО n 


1 1 
Root 








/ Root 
АС: ABR LAG АЕ: АВ:АС%- ! 


BC: AC- АВ ЕС = AG- АЕ FX:- (АЕ + АС? 


AF? FY-BG 
FY a= BD з 
FX FX 


DG:=AG-AD DK= {вр.ро 
ВК = вр? +DK? GK:= (ро? + DK? 


ВК.ВС СК-ЕС 
Ξ GL := 
BG BG 





AD := BD + AB 
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Plug in BG here as М. АВ as M. Plug in root series also. 


N=4 
J 
F СВА Me) 
GL = 1.377 
Root- ὃ 
у АС Root 
AB 
6 ск 
= 2.415 ---2.415 
Root- 1 СІ, 
AG Root б 
АВ 
К 
ВМ: 
J 
G Q F (MBA 
AG E On the left is the first and 
—— = 9.769 4 
ЕО last of the series, оп the 
right is the entire series. 
AG 
— = 32.665 
BM 


960430.mcd 


Root=4 


BJ = 0.275 





_ BD-BC 





BG 


6-2 
Root 





AG 
AB 
1 





AG Root 
AB 





ô := 1.. Root 


GL 
22112228 
BJ 


_ BD-FG 
BG 





FQ: 


δ 
АС Root 
T = 
AB 
0 
AG Root 
AB 
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122096 Alternate Method Quad Roots 


If FN:FP as BQ:BS then quad roots series can be 
divided off in the figure. 


BL:-AL-AB BS:-BL LT = BL 


BH = BE HL := BH ВО:-Б5-М, 
2 



































AF := JAB-AL FL := AL -AF BF З AF - АВ 
FP := ВЕЕТ FN - BQ FP µε... BEEN 

BS BQ 
EL := EF + FL FG з EF FL go = ENEG 

EL EF 
GL := FL - FG LR зво JL = SLIR 

LR + GO 
T 5 


AJ := AL - JL 





ale 


ABAL? — AJ = 0 
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D(1) A D2) в 


970404 ΕΡ 





040497 Triangles 


Given the base, one side and the height of a triangle, find both 
possible lengths of the remaining side. 


C4 Co АВ := 5 АС := 4 CD := 3 


Ар := АС? - Ср? BD, :Ξ AB AD ВО) := АВ - AD 
Di A D, B BC, := [ср? + вр ү? BC > := CD? + BD > 


BC | = 8.213 ВС з = 3.813 


$1 := AB $2 := AC S3 - BC, 


251 


$1 АВ $2 := АС S3 = BC, 


251 
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l 


43 = 64.000 


+ ао co | iO сч 
+ + 


І 
— з, 


& e 


че 


IO — | io сч 


= 5.832 
= 4.096 
= 2.744 

1.728 


21.952 
17.576 
= 13.824 
= 10.648 


І І І І І І 

сә e e сә e e e e 

π [ιο co | 10 сч | iO = | iO E | uo со | io сч | io — l iO 
+ + + + + + + + 


CN CN N N = т" т" ж-- 
Maa ` ` us ο ο ` 





M^N 





0.150 in 
2.073 in. 


RC Ξ 13.824 


RC 








DC 
| DC 


RC 

















| 3+4/5 
| 3+3/5 


[3+2/5 
3+1/5 
[3 














о 





























Given line AB, divide it by the equation 
































[2+4/5 : 
where W is a whole 
2*35| Ар number. 
[2+2/5 
2+1/5 |4 
[2] [3+4/5 
(1-45 131535 
[1+3/5| [32/5 
[1+2/5| 3+1/5 
[1+15 [3 
BC+AD 1 200 
Ap 515 
BC+AD 2 580 
AD | ^ 
BC+AD 3 
= 3.375 
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A Square In А Triangle 021098 


What is the Algebraic Name for the square as 
given in a right triangle? What is the 
с Algebraic name for the ratio AE/AC? 


N:=4 АЕгі ЕС ЗМ 




















~ H 
| Ху АЕ ЕС 
ZA "< AB := — BJ:- —- BD :- BJ 
F Z р 2 2 
» ; 
/ n 
/ 4 EN Ар := АВ «ΒΡ CE:= pp AÉ 
/ 7 EN AD 
РА > 
Б и b AC:-AE- CE ЕС := EG – CE 
E D C B A 
2 
АЕ UN d AC - 1 = 0 СЕ – М = 0 FG — àl =0 
AC N+1 N+1 N+1 


980210.mcd Page 1 


Ν | 980225а ЕР 

















Alternate Method Root Series 022598 


Given a length and a unit, raise that 
length to any whole power. 


Given for the third power. 


N:=13 АН :=1 НМ = АМ 


HJ: HN- AH FH - AH Η apes AH — FH 
AH 4 HJ 
FG := FH рЕ:= 3019 AD = AF- DF 
AF + FG 
DE:-DF во := ΔΟΕ Ав = AD - BD 
D + DE 
AH ы.) AH у.о AH 0 
AF AD AB 
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9802258 ΕΡ 

















Sum Divided by One Powered 0225988 


М1:55 N5:-6 AH :=1 ΗΜΙΞΑΗΝΙΑΝΙΞΑΗΝ2 





2 
НО з ананы AO := АН + НО AF inna 
AN AO 
FH :- АН - AF FG := FH. DE := АЕЕС Ap := AF - DF 
AF + FG 
DE:= DF во := ΘΕ Απ - AD Вр 
AD + DE 


3 
AH _ Мі +N2 


= = 0 
AB Ν2 
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Б ооо ga 
+ зы: ізет ee БЕТЕ 
N Ld o4. ECT ыл X d. od РИ ГЕ 
Rs 0 0 00 i 1 1 l| l l dod l l l l l Po l l l l l l l l l l l 5 5 I H d 
° |! 1 1 | 1 Ob GR. l а OD. l X l d.e 4 0b l α jJ lH OE. owe l l * Ú 1 |! 
(o y  ; a0 a ο. |! I! l l l l lj lj l к l l j ου... 
о L 1 о коло j doo T d гі l l о B Ob d. do τ OG D ІТ oC CT | 
болул wc. Xen Bos pog να... ктк d bonor дл ко 
Ф  , i i| | l l l 1 P lj l 5 ! 1 кол Ро QO ті d CH о ел 1 1 
2 0 l| do j d d d 0d d d d d d og E od с 1 d кк o к ppp dp о т d f 3 
a LL PEEL EIL Р 
^ ра ου. 

|< " Ped Ed E PE gd gb gd b L] 

іш | Αα ee eee OL T PT b TOI 

j Z= — ССУЗы 
joo * ыл POE pe E P P PTP TTA T] 
c Са ο 4 3g 1 d ae у> л. 3» 4 d 
“ ШС N с Ел oe Ж РОЗВ om To к д. 
/ S< [OG j Y d 4 ІІ να l 5 1 
αλλες ο 01101110. 
EE) —— E по "Ue che A Ge р P l j UR l l 5 X 3 
ds о Ξ νυν 
"inm ΣΤΕ 5 j l ΤΤ. 


On Gemini Roots 072499 


CE is to EF as CY is to 









































CW 
М] := 6.429 N5:2 
AB :- .438 AD := AB:N, 
BD:-AD- AB ВС => 
CW :- BC CT := BC 
FV :- BC ΑΙ := AB -AD 
BI := AI - AB DI := BD - BI 
IR := ВІ ΡΙ АЕ := ΑΙ 
АС := АВ+ВС Ер := AD + AE 
СЕ:-АС-АЕ EF E CE 
Ν2 
ВЕ:- ΑΕ AB EI:= AE + AI 
FI :- EI - EF FG ELLE 
ЕУ + IR 
EG := EF + FG GI = FI СОМЕН паь ECR кү. PED gR ві? + IR? 
FI GM Ia + DI 
Ba:- Ia - BI BH :- BIBE ри. BE +BH CI - AC - AI JO з ICE 7 := со 
Ва CI + Ia IR 
m-a- су С CY СЕ, 
JI CW ЕЕ 
990724.тса Page 1 










VZ 


ү" 7 A 


ү 




















y 




















τ 
8 
0 
G 
N 
i 
J І Η 

















А Delian Solution 081199 


What аге the minor and major axis 
for the ellipse that will give point Z 
for the cube root? 


AB := 1 N = 16 AG := AB: N 


BG ‘= AG - AB 


ве := ВС рс = ВБ AF:= АВ + ВЕ 
2 


2 2 
FX: ВЕ мезо МАЕ ΥΕΧ τε FX 


2 2 


ML := Mf - Lf DES Xd:- FL df:-Lf 


IX:- FX Md = Mf + df MX = Axa? T Md? 


MXIX |, ЕМІ, _ SX 


SX 12 ————— Lg: 
ІХ - ML ML 4 ЕХ 2 


X.Fg 


Fg := FL - Lg Xii М Qg := ОХ - Xg 





Kg := Хе QE GK = FG + Fg + Kg GJ :- BG 


Fg 
ct = ΕΟΚ ур.= GJ + GT IJ :- ВЕ 
pp ΠΟΙ ор. ЇХ СТ 





JT JT 


КР = Fg + Kg + ЕР Pic Lf Oi OP + pi hic SPO og ce pP LFL ос hi - fi KO -- КР? + ОР? 





OP 





hk = ЁР ç ОРЧВ Nf :- Mf Nk := Мм? - fk? Nh := hk + Nk Oh :- σ᾽ NO := Oh - Nh KN := KO - NO 


KO KO 
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м = ἘΝ κι. KPKN kk. kp Ер М -Εκ- КІ МХ = (FX +N)? +F? xy = МХ pm = В ХУ 




















κο κο IX- NI NX 
Km = FK —Fm Fo = EX xo: NXE? mo:=Fm- Fo Ym: EX" FI=2BF IL := Ari + ЕР 
FX + NI ΕΙ Fo 
1s = Шах _ IS? - SX” + IX? 
IX — ML 216 
Xn:- VIX? - m? QR := 32 OX 
IS — In 
кт = (Gk? + GT? ky = ET Ym 
GT 
ко:- SFO? ory .- ky KQ+QR 
GT 
RY - 4.119 








Xd:- FL ар := Tq ‘= QR dq := dp - pq 





_ GT-Xd 
KT 


er:- dq Re:- КҮ Rr := ве - er’ 


ms RERA ве 7171 
Rr 


Xp Ор := ОХ - Xp Ва := Ор 
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Is the segment Zv equal to the 
perpendicular for the ellipse? 


1 


3 
АС := AB2.AG АЕ := ABAG? 


ца | на 


ВС = АС - АВ BE:- АЕ - AB 











CE :- BE - BC EG :- BG - BE 
Cu: BOCCE Bu pc οὐ 

BC + EG 
GU := BG - ВО 07 := \BU-GU 
руно 2 12 Gg := GK - Kg 

GT 

tu = QR 2:= кш Gt ‘= Gg + gt 
GW := GU + UW Wt:- GW - Gt 











iei GT -Wt στ.κι 
κτ 


Kt ‘= СК - Gt Rt = 
KT 


Rv:-tv- Rt bc: 2:Rs Κε:Ξ Rs 























су i= Re Ву Yw Ξ2ΕΥ WZ:- КЕНЕ 
στ 
wy - ον z =| ΝΖ. | 
στ 
1 
_ _ а _ М1 _ АС 3. 
N1 := Ум Nə ‘= bc N3 := cv N 4 ‘= be N34: NA- N35 Ἐπ ЗАБ = 0 


2 


N 
[хз N4-N3 x is from 09/11/97 The Ellipse for the segment Zv (BG), units divided 
2 


out. 
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Appendix А 


Step by Step 

















1 1/3 
218 = 1.260. - Ξ 1.260. 














As this method of construction does not quite make it to two, sixteen will 
do as well. 


The Delian Quest Appendix A Clark 


Plate 1 























їй | 
| AB = 1, 
Lx N - 16, 
G 9 A AG-ABxN 
BG - AG - AB, 
AD = JAB x AG 
Plate 2 
BF = Be | Et 
2 | M 
FG - BF, p 
AF = AB + BF 2 | 
FX - BF, ҒИ 1511 
YAF2 + ЕХ? к |Ë 
Mf = С 
ЕХ ТЕ 
LF = À | 


Тһе Delian Quest 


























Appendix A 


Plate 3 





ML = Mf- Lf, 
AF 
ЕІ, = >> 
Xd = FL, 
df = Lf 
A^ IX = FX, 
Md = Mf + df, 


MX = Xd? + МА? 























MX x IX 
SX = IX-ML' 
Lo = ХМ 
$^ ML + FX 
SX 
QX = > 
Fg = FL- Lg, 
Xo = MX x Fg 
` Xd ^ 
Qg = QX -Xg 


The Delian Quest 


Plate 4 


























Appendix А 


Clark 


Plate 5 


Xg x Og 
Kg - Fg > 
GK = FG + Fg + Kg, 
GJ = BG 
Fg x GK 
GT = FX ^ 
JT = GJ + GT, 
IJ = BF 


























Plate 6 











IJ x GJ 
FP = JT ^ 
IX x GT 
OP = JT ^ 
KP = Fg + Kg + FP, 
Pi = Lf, 
Oi = OP + Pi, 
. KPx Oi 
hi- gp | ; 

















Тһе Delian Quest Appendix A 


Clark 


Plate 7 


fi = ЕР + FL, 

fh = hi - fi, 

KO = ΝΚΡ2 + OP2, 
KP x fh 

hk = KO ^ 

OP x fh 

fk= ко > 

Nf = Mf, 

Nk = NNP - fk? 


























Plate 8 


Nh = hk + Nk 
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Plate 9 





ЕК = KP - FP, 

Fl = FK - КІ, 
NX = «ЕХ + М? + FP 

_ NX x IX 

ХУ = TX NI’ 

Fl x XY 

E NX ^ 























Plate 10 











Fo = Fl x FX 
97 FX + № 
NX x Fo 
Χο = Е] Й 
то = Ет - Fo 
ЕХ х то 
Ym = πο З 
ΕΙ - 2хВЕ, 


IL = \/FL? + ЕР 
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Plate 11 The Minor Axis 
S 








IL x IX 
~ IX — MD 

_ 152 — $Х2 + IX2 
i 2 x IS 


IS 





КТ = ψΩΚ2 + GT2, 
KT x Ym 
KY = GT 
_ GK x Qg 
KQ = ατ 2 
RY = KY - КО + QR 




















Plate 12 
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Plate 13 Тһе Major Axis 





























NRe2 - er?, 
RexR 
Rq = Ор, Rs = πρ 
r 
Plate 14 
AC = (АВ? x АС)», | ` 
AE = (AB x AG2)1/3 / 
BC - AC - AB, А а ей 
BE = АЕ- AB, [Xe 
CE - BE - BC š x B м 
ЕС = BG - BE 
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Plate 15 























The Delian Quest 


Plate 16 


UZ = ŅBU x GU 
_ GK x UZ 


UW GT 


Gg = GK - Kg 


2 
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Clark 


Plate 17 


























т 
GT x Kt 
: Rt= "xT > 
X Rv =tv-Rt 
be = 2x Rs, 
Rc = Rs, 
cv = Rc + Rv 
G \ Yw = 2 x RY 
Plate 18 
KT x UZ T 
WZ = GT ^" 
GK x tv 
Wv = GT 


Zv = | WZ — Wv | 
№, = Yw, № = be, 
Ns = су, № = bc 


VN; x (Na = Nj) x 8: — Zv = 0 \ 
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The language іп this damn thing is АП wrong correct it. 


Basic Arithmetic in Geometry 


Introduction 


An outline of basic math moves in Geometry mainly concerning cardinal operations. 


A primary mechanism required for language is the ratio. And it is on a 
biological level first. On a conscious level, one must understand that as 
things are to each other, so too our mental manipulations of things must 
be to each other. This identity between reality and mentality is call 
rationality. It then follows that people who habitually lie, being aware of 
it or not, are not rational. On a religious level, when one says that God is 
Truth, they are enunciating a standard in rationality—of judgment. 


Cardinal and Ordinal Operations. 
These techniques are primarily focused not on ordinal operations but 


on cardinal. An example of an ordinal operation is Euclid's Book 1:1. The 
operations here depend first upon the unit. 


The Unit 

Addition Subtraction 
Number Construction 
Unit Ratio 

Fractions. 

Ratio Two Numbers. 
Multiplication 
Division 


Contents 


Technique 1 
Technique 2 
Technique 3 
Technique 4 
Technique 5 
Technique 6 
Technique 7 
Technique 8 


Basic Techniques 


Technique 1. To construct a unit. 





With a given line, assert two points. 

АОВТ is the unit by convention. 

Every formal logic starts the same way—Arithmetic with the definition 
of the unit, so too in geometry. Craft is all about standards in 
construction and one starts by constructing our first standard. 

Geometry is a relatiologic, which means the material difference is 
given, and the geometer asserts boundaries. The material difference in 
geometry is unspecified, of no concern to the geometer. He can neither 
add to, nor subtract from difference, he can only make things by 


asserting boundaries to it. 


The construction of a unit is understood in this wise:—Between two 
assertions there is one and only one difference. 


Note: Preserve both naming conventions, Geometric and Arithmetic. 


Technique 2. To a given unit add another. 


А0 В1 С2 





px s 
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To a given line, Let АІВО be the given unit and to it, simply add 
another. Construct © B1AO. 


B1C2 is the required addition. 


1+1=2and2-1=1. 


One need not drag this out for subtraction. 


Technique 3: To construct a number. 


^ ^ 7 -= 
G4 
F3 
T 
E2 
B1 D1 
<---------4--------------------------ф----------------- > 
< 
у 
<---------4--------------------------4----------------- > 
^ А0 C0 
V V 


Given AOB1 as our unit and 4 the number we are to construct, etc., 


Technique 4. To construct a ratio between linear units. 
^ 4 


B1 


ОА1 :OBI Is what was required . 


Technique 5. Construct a fraction. 


τ Λ v VA 7 A 7 
G4 
= 
F3 N4 
< 
E2 
μον ИК Е i ss мз " 
B1 D1 Ka 
<---------Ді------>%---<----------->.-------р -І------2;----------------- > 
< 
J1 
j X 
<----------4------------------------4--------6----------------“е----------- >> 
4- Α0 СО Н0 
> 
ν ν ν Mou 
— | . 2 ; : 
Let АОВ1 be our given unit, and 3 the fraction which we are to 
construct. 


. 2 . 4х2 
HOJ1 is 3- Furthermore, I say that HON4 is 3 





Technique 6. Provide a ratio between numbers with two 
different units. 
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Let the numbers be 5 A and 5 B. Then 1A:1B :: 5A:5B. 


Technique 7. Multiply two numbers. 





With the given unit AIBO multiply 2 x 4. 


Technique 8. Divide two numbers. 





With the given unit ДІВО divide 6 by 2. 


Multiplication 
And Division 
of Lines 


1. An unit is that by virtue of which each of the things that exist is called one. 
Euclid's Elements 


The Basic figures in this little thing are 
written up in my work Threee Pieces of 
Paper, or The Delian Quest. This is not 
a formal presentation, is a presentation 
of craft basics. 


John Clark 
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Printed via import to MS Word. 


Following the Yellow Brick Road 


In Ancient Geometry, one calls the 
X Green Square Numbers, and one calls 
the yellow Oblong Numbers. Today we 
just do swatches. 
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Unit - 1.00000 
Unit - 1.00000 
B U AB - 1.48921 
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CD = 1.99270 CD = 1.96403 
5 
AX = 3.01087 AX z 0.75824 
Unit Ρ 
АВ 
AB.CD-AX = 0.00000 — .AX = 0.00000 
CD 
ο 
(Area MAON) (Area ABAC) 
——O = 0.00000 
(Area NOCP) (Area AADO) 
A ο C 


(Area ABAC) (Area MNOA) 
(Area AADO) (Area OPSC) 





= 0.00000 


Introduction 


Maybe I am too dogmatic, but I think one should have geometry teach 
one something of basic math. One should be able to add, subtract, 
multiply and divide with lines. These can provide proofs and 
constructible. 


The figures can be modified in various ways to produce various 
results. I present a few here. The main figure is composed of the notion 
of common unit, and that multiplication and division works with square 
numbers, which is distinct from squaring a number. The square thus 
constructed provides the properties needed for multiplication and 
division. 


I once read, in an Algebra book, that exponential notation had nothing 
to do with Geometry, that it was a pure mental abstract. What am I, 
then, to do with all the figures I have come up with that display the 
principles? 


I would also like to see how the four basic operations of Math hold up 
in "non-Euclidean" Geometries. In fact, as part of their presentation, I 
think the four basic operations of mathematics should be a requirement. 
Perhaps by teaching the remaining two in geometry, something about 
reality and standards of thought will be learned. 


The material in this little flyer is not new to me, it is part of four works 
I am currently engaged in, The Delian Quest, which is essentially 
completed, it needs some lipstick and a dress, Three Pieces of Paper, 
Eloi, and something with a puny Latin name. 


Oh, and no, I have never studied geometry in an institution-I have 
never seen ideas survive in an institution. I have and probably will be 
again, be institutionalized at my own request. 
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I tossed this together, so it is 
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The computational speed by straight edge апа compass outdoes long 
hand by factors. The computational accuracy exceeds that of any binary 
computer. The understanding as to what numbers mean cannot be 
outdone. Yet, instead of improving Euclid, they made a mess of it. 


What led me to this solution was not Euclid, it was my own geometry 
play-especially doing the formula's and solution to a power line In order 
to solve for the power line, I actually had to know how to divide a square 
by a line. That coupled with the feeling that one should know the basic 
mathematical operations in geometry, as a starter made me break down 
and simply do it. 


Geometry is still undefined. It is undefined because, as we know, a set 
can be constructed in only two ways, by enumeration and by definition. 
By saying that Euclidean Geometry only uses two tools, the straight edge 
and compass, we have enumerated its set. To define it, one would have to 
say, Geometry is that language by which we speak where there is one, 
and only one difference between two points. 


This change not only defines Euclidean Geometry, but we find that it 
has been short changed for a long time. A straight edge does indeed give 
us one and only one difference between two points, and so does a 
compass, these are the unit and universe of discourse in the subject. 
However, there is yet one more tool, that tool that gives us every ratio in- 
between the unit and the universe, the ellipes. There is indeed one and 
only one difference between the two points called the foci of an ellipse. 


If one can accept that, one can then understand my solution to the 
Delian Problem. A figure that gives one every aspect of an ellipse and one 
simply has to lay it down. Accepting that definition also takes something 
that is implied in Euclidean Geometry and makes it explicit, the ability to 
add, to do the math. 


I hope you have fun. 


Complete Induction. 
or counting. 


О 1 2 3 4 


Addition and Subtraction. 


Мі = 1.61842 | 
№ = 3.03947 


(Ni*N2)-R; -0 


N5-N,-R3 -0 | | 
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AC = 2.74270 cm 
AD - 3.85923 cm 
AE - 5.43030 cm 
AF - 10.75151 cm 


1 
(АВ2.АЕ) з -AC = 0.00000 
1 
(AB-AF2)*-AE = 0.00000 
1 


(AB-AF)?-AD - 0.00000 


On the Principles of Dialectic. 


I am not going to make a long and tedious demonstration here, I will be 
presenting a more or less concise outline. 

Dialectic is used for the maintenance and promotion of the functionality of 
the human mind in order for it to do its own work. The fact that the mind has a 
biologically determine job to perform is not an assumption. Nor is it an 
assumption that other life forms in the universe have guided the development 
of the mind of man so that one day the mind can perform this biologically 
determined job. One of the reasons one teaches someone to perform a task is 
because the teacher is not going to do that task for someone. The concept 
taught through religions, that a teacher is going to do man's job for him, is the 
product of a dysfunctional mind and it is a self-referential fallacy which defeats 
the purpose and efficacy of education. Another fallacy is that philosophy is the 
product of an individual mind. 


The mind is responsible for the behavior of the body within which that 
mind resides. When that behavior is the product of language, language 
principles not currently recognized nor taught, it is called will. Will is, 
therefore, a linguistic product of a functional mind. Thus behavior is divided, 
itself, into two categories which can simply be indexed as “good” and “evil”. Will 
is obtained as a learned process. No one is born free, nor is freedom something 
bestowed on an individual by another. Freedom is the unobstructed ability to 
do one's own work. One of the greatest obstructions to human freedom is the 
lack of education required to learn to perform one's biologically determined job; 
another is the personal interference from dysfunctional behavior of other 
individuals in one's environment; and a third is the physical inability of the 
mind, itself, to attain to that performance. Mankind is currently proto- 
linguistic but this does not negate the fact that these obstructions must be 
dealt with commensurately with the specific disability. This small essay and 
demonstration is educational. 


Dialectic is functional as a craft. Like any craft, there are two functional 
parts. These parts are the material one works with and the processes upon that 
material in order to render a specific product. This craft can be recorded, 
retained in memory, as a Two-Element Metaphysics. Due to the principles of 
language, this Two-Element Metaphysics can be and have been put into a large 
number of metaphors such as the Two-Witnesses of God, or the Two-Stone 
Tablets of Law and even The Theory of Forms. As the mind is wholly linguistic 
by function, one would be committing a linguistic error and thus behavioral 
errors to conclude that these terms are either “religious” or *philosophical; the 
grouping function of the mind is factual. Metaphor is used in the exercise of 
linguistic functionality. 


As the mind is wholly linguistic by function, both elements of the crafting 
processes of the mind must be comprehended in terms of language. Thus 
language is factually divided into logic and analogic. analogic being the material 
and logic the form applied to that material. Again, one can view this pair of 
functions in terms of metaphor as the Two Witnesses of God, or as The Two 
Tablets of Law, primitively this conceptual pair are derived from the definition 
of a thing and this definition is exampled in living biology. As this pair 
maintain an image of a thing, language can be effected starting with either of 
them. 


Definition: A thing is any material in some form. 


Here we see a natural division in things themselves which establishes a 
crafting paradigm which is universal. The name of a thing is equal to the 
names of that things elements. One of those elements, form, is a container for 
the other, material. Even the word dialectic is constructed as a recognition of 
this division in language which is commensurate with biology. 


It is living biology which is the aim of that product called human will, and 
learning human will entails the comprehension of all human behavior along 
with the ability to distinguish good and evil behavior. In short, good and evil is 
in respect to the product of the mind, human behavior. In this regard I will lay 
down a concise out line of human behaviors with which the mind functions to 
regulate in order to maintain and promote life. 


In short, the mind is responsible for a product of human behavior that 
maintains and promotes the life of the body. It performs its job wholly through 
the artifice of language. Language itself is produced as standards in human 
behavior to maintain and promote life. Therefore, language is standards of 
human behavior that maintains and promotes life and is called Law. Law 
therefore is not the product of any individual or group of individuals, 
organizations, or so called governing bodies, Law is a derivative of the Law of 
Identity for the specific purpose of maintaining a particular image which can be 
put in a concise metaphor as I AM THAT I AM. It means that our life is 
obtained through the images provided by perception, or in other words by the 
functions of the seven life support systems of our own body. 


The crafting systems of a biological organism can be comprehended as life 
support systems. Life support systems can be comprehended in terms of 
environmental acquisition systems of a living organism. 


Environmental Acquisition Systems. 


Life support systems which are obvious and which abstract from the 
environment. 


Definition: An environmental acquisition system of a living organism is 
that system of an organism which must acquire from the environment an 
element from some thing and process that element which it has acquired for a 
product that maintains and promotes the life of that organism. 


Those Systems that Acquire Material. 


1) The Digestive-System. 
2) The Manipulative-System. 
3) The Respiratory-System. 


Those Systems that Acquire Form. 


4) The Ocular-System. 

5) The Vestibular-System. 
6) The Procreative-System. 
7) The Judgmental-System. 


That system, which can be called our self, is that system which is 
responsible for the behavior of the remaining systems through a function called 
judgment. Judgment determines behavior. Judgment is effected wholly through 
the artifice of language. Thus, one can list our responsibilities for the rendition 
of judgment according to the division exhibited in the definition of a thing. 


The Self. 


1) The Judgmental-System. 

The human mind is wholly linguistic by function. Its product is behavior. 
The first order of behavior is language itself. Language is effected as standards 
of behavior. There are two branches of language: 


a) Analogic. The application of forms to standard given material. 
Examples are provided by: 

1) The Digestive-System. 

2) The Manipulative-System. 

3) The Respiratory-System. 


b) Logic. The application of materials to standard given forms. 
Examples are provided by: 

1) The Ocular-System. 

2) The Vestibular-System. 

3) The Procreative-System. 


From the paradigm expressed in the definition of a thing and exampled in 
living biology, we learn the fundamentals of both logic and analogic to govern 
the behaviors specified by the function of our environmental acquisition 


systems. We learn to do our own work Бу example. Refusing these examples 
only indicates the degree of mental dysfunction. 


The Law of Identity. 


The Law, or principle, of Identity is an expression of perception. Its specific 
expressions such as, we learn by experience, and seeing is believing are among 
them as well as relation to self is inadmissible and; 


A equals A. 


It also means that we, a biological life form, are not different from 
ourselves. Language is a biological function. Every functional part of a living 
organism functions in order to maintain and promote the life of that organism. 


"Everything which has a function exists for its function." On the Heavens, by 
Aristotle, W. D. Ross. 


Therefore, the first place that one starts with, in the study of any language, 
is the desire to maintain and promote the relationship between language and 
survival. This desire to do our own work is our most fundamental ally to 
becoming functional. 


The Paradigm. 


Every environmental acquisition system of a living organism, functions by 
what it can acquire from the environment. It acquires abstractions from things 
and these abstractions are called a things elements. As the mind is responsible 
for judgment in relation to these things in the environment, the paradigm of 
judgment starts with the definition of a thing itself. This definition is a product 
of abstraction by a functional mind and establishes the unit, the foundation, 
the first principle of language and judgment. If one is not capable of making 
this abstraction, one cannot do their own work. 


Definition: A thing is any material in any form. 


In regard to the definition of a thing, neither form, nor material are, in of 
themselves, things. The part is not the whole. 


From the definition of a thing, we acquire, commensurate with our own 
biology, two, and only two, primitive branches of language; logic commensurate 
with form and analogic commensurate with material. Also, by the definition of 
a thing, one of these languages must play the part of form while the other plays 


the part of material difference. Also, by the definition of a thing, both branches 
of reasoning are paired which can only say one and the same thing. Also by 
definition, neither branch of reasoning is a branch of reasoning if the 
complementary language is not present—i.e., functionally resident in the mind. 


Logics play the part of form. As such logics are seen as containers for the 
memory of experiences. One can also say that logics are indexing systems, or 
grouping systems, or again scripting systems for information retrieval and 
manipulation. The material indexed or contained is the material difference of 
the memory of perceptions. Memory can be said to be retained fragments of 
experience or perceptions. These experiences can be either perceptible or 
intelligible. 


Analogics play the part of the material difference. Analogics are best 
learned through well ordered behaviors which include crafts. One such craft is 
called geometry. 


Logics have the form as a given and the material for those forms must be 
supplied, while analogics have the material as a given and the form to those 
materials must be applied. 


'A part' may be a part either of the form (i.e. of the essence), or of the compound 
of the form and the matter, or of the matter itself. Metaphysics by Aristotle. 


Repairing this translation for accuracy of statement: 


'A part' is ether form, or the material in that form of a compound or 
composite called a thing. 


“Therefore one kind of substance can be defined and formulated, i.e. the 
composite kind, whether it be perceptible or intelligible; but the primary parts of 
which this consists cannot be defined, since a definitory formula predicates some 
thing of some thing, and therefore, one part of the definition must play the part of 
matter and the other that of form." Metaphysics by Aristotle. W. D. Ross. 


Things are thus defined in terms of that things parts, or elements, but 
neither of these parts can be defined as they are not things; one can only name 
them. 


The method that Plato used to make his reader aware of Aristotle's second 
statement was as a demonstration in psychotherapy by dialog. 


"SOCRATES: Let me give you, then, a dream in return for a dream:—Methought 
that I too had a dream, and I heard in my dream that the primeval letters or 
elements out of which you and I and all other things are compounded, have no 
reason or explanation; you can only name them, but no predicate can be either 
affirmed or denied of them, for in the one case existence, in the other non-existence 
is already implied, neither of which must be added, if you mean to speak of this or 


that thing by itself alone. It should not be called itself, or that, or each, or alone, or 
this, or the like; for these go about everywhere and are applied to all things, but are 
distinct from them; whereas, if the first elements could be described, and had a 
definition of their own, they would be spoken of apart from all else. But none of 
these primeval elements can be defined; they can only be named, for they have 
nothing but a name, and the things which are compounded of them, as they are 
complex, are expressed by a combination of names, for the combination of names is 
the essence of a definition. Thus, then, the elements or letters are only objects of 
perception, and cannot be defined or known; but the syllables or combinations of 
them are known and expressed, and are apprehended by true opinion. When, 
therefore, any one forms the true opinion of anything without rational explanation, 
you may say that his mind is truly exercised, but has no knowledge; for he who 
cannot give and receive a reason for a thing, has no knowledge of that thing; but 
when he adds rational explanation, then, he is perfected in knowledge and may be 
all that I have been denying of him. Was that the form in which the dream 
appeared to you?" Тћегеѓеѓиѕ, by Plato, Jowett. 


One may be confused as to why Socrates stated that you and I and all 
things are composed of letters—Plato was very aware that analog information 
was indeed a language. As the mind is wholly linguistic by function, it can only 
conceive all information via language itself. What can be determined is that 
many presentations to teach mankind this concept historically failed. That this 
would be so is recorded in the Judeo-Christian Scripture. There is no amount 
of teaching which can change the physical development of the mind itself. 


By recursion of the paradigm for a container or form, definition then 
demonstrates the equality between the name of a thing which contains as a 
compound of the elements of form and matter which construct that thing by 
listing names of those elements. Thus we get the Theory of Forms, and why 
Plato was fixated on definition. Truth, at the foundation of language is achieved 
by maintaining the biological image as a convention of names, this is the whole 
of the correct process of both virtual construction and deconstruction. 


Definition is a linguistic convention preserving the identity between the 
name of a thing and the names of the elements which comprise that thing. It is 
effected by maintaining then the equality between the name of a thing and the 
names of that things forms and the names of the materials contained in those 
forms. 


Definition is a standard of individual and social behavior that is critical to 
the mind’s ability to do its own work. The importance of definition, as an 
image, cannot be overstressed. A mind, or a collection of minds, incapable of 
this standard of behavior cannot be said to be linguistic, at best it can only be 
said to be proto-linguistic and fundamentally savage. 


This is why the Theory of Forms is not a theory at all, but a factual 
observation concerning the foundation of language. 


The fact that all of language resolves to this convention of names also 
determines what a proof is, and what it functions to do, to resolve a group of 
words back to the original naming convention which is based on perception. It 
also determines why we parse statements and parse them to isolate the 
individual assertions and denials contained in a sentence. Parsing is aimed at 
examining a statement for the compliance with the original naming convention 
also. Parsing is therefore part of the proofing process. This convention of names 
also determines that truth is the compliance with this convention. Naming a 
thing does not change a thing, but naming is part of the virtualization of 
experience. 


As every environmental acquisition system of a living organism crafts from 
things to make other things, the paradigm of a thing itself will be used 
recursively, as a unit of conceptualization in the development of our 
understanding of language. In the short of it, the psychology of a linguistic 
species is founded upon a Two-Element Metaphysics, or in terms of the product 
of human behavior, Two Tablets of Law, or in other words, definition which is 
functional, by biological fact, only through perception. We learn, like anything 
else in reality, by experience. 


Some important facts to take away from the paradigm. The form is not, nor 
ever can be the material difference, nor can the material difference ever be the 
form. Whether or not we use the paradigm as the basis for a name or for an 
entire system of reasoning, this one fact remains, it cannot exist as a thing in 
of itself. It takes both, the container and the contained, the form and the 
material to make any thing and everything—even in the realm of language. One 
may see this as a simple concept, however a proto-linguistic mind cannot 
comprehend it enough to effect behavior in accordance with it. A proto- 
linguistic mind cannot think in accordance with definition. 


Within a proto-linguistic species there will always be individuals doing their 
best to establish another animal, real or imagined, as the standard for human 
behavior as a means of asserting what they themselves simply desire. They 
really have no other option than to rely on someone else to set their standards 
of behavior. This means that in terms of psychology, the psychological 
foundation of a proto-linguistic species rests upon the self-referential fallacy, or 
again, ignorance. This is the source of all savage behavior. It also indicates that 
all governing bodies today are either potentially or actually savage by nature. 


Logic. 


There is a metaphor for the fact that language, i.e. Law is based on two 
branches. The most widely recognized is the Two Stone Tablets of Law, which 
would one day be revealed to man again. Another is in Set Theory, that a set 
can be constructed either through definition which is commensurate with form 


ог by enumeration which is commensurate with material. Or again as the 
container and the contained. 


Logic is based on form; this is why Plato's so called Theory of Forms can 
also be called the Theory of Definition; this is why, in some dialogs, the question 
was ask if the topic were a thing or not. There is no amount of discourse which 
can define an element of a thing. The elements of things can only be known by 
direct perception, perceptible or intelligible, to which an agreed upon name is 
given to that abstraction. All we can do is name an abstraction, and all 
language functions to maintain that correspondence. 


Definition: A thing is any material in any form. 


Categories of Names. 


From the definition of a thing, we find that we have three, and only three 
primitive categories of names. We can name a thing directly and we can name a 
thing, as Plato pointed out, by a combination of the names for a thing's 
elements, those elements being a thing's material and the forms within which 
those materials reside. 


Parts of Speech. 


These three categories define the parts of speech. Just like an algebraic 
equation, they are added together as building blocks for more complex 
statements. Parts of Speech begins with the recognition of two fundamental 
naming conventions. The parts of speech not only include the naming 
convention for things, but the convention of names for the operations upon 
those names. For example, in assertion and denial, the words “is” and “is not" 
are operands. Assertion and denial are operations performed with names. 
Thus one does not fault the names for an incorrect operation, one faults the 
operator. Operands are directed towards the operator, or that system which is 
manipulating the conventions used in naming. 


Naming Conventions. 


From the definition of a thing, we find that we have two distinct naming 
conventions for logic. We can name a thing directly, which is called the Subject 
Naming Convention, and we can name a thing as a combination of the names of 
a thing's materials and the names of the forms which contain those materials. 
This second convention is called the Predicate Naming Convention. 


The convention of naming things, itself has two categories commensurate 
with form and material. Some names are standards while others are named in 
situ. Groups of names have been established for assignment in situ. Many of 
those are based on the physical act of pointing to an object from which the 


abstraction is to be made. These pointers also can point to the perceptible апа 
the intelligible. 


One of the mistakes made in logic is using pointers which cannot, do not, 
point to a shared abstractable, and again perceptible or intelligible. 


Assertion and Denial. 


Going back to the naming convention itself, assertion and denial turn out 
to be operands, the first operand in regard to the naming convention, 
establishing that convention itself. When used in context it becomes а 
proposition. One can proof this proposition by referring back to the original 
convention of names, or again the definition. 


Assertion is commensurate with the paradigm of form, meaning no 
difference. Denial is commensurate with the paradigm of material, meaning 
some difference. The explicit coordinate system of reference, i.e. environmental 
acquisition system, for comparison for either of these is not in the words. 


When we assign names to abstractions, we are establishing a standard 
behavioral system. Our commitment to doing our own work can be measured 
by the effort we expend in maintaining that convention as a one-to-one 
correspondence, or again truth. What is trying to be achieved is a one-to-one 
correspondence between an abstractable and a name. When we maintain that 
correspondence is what is meant by truth. 


1) Truth is the state of being true between two or more things. 
2) True is a lack of difference between two or more things. 


Language is functional an intelligible equality. To a simple mind, it is 
imagined to be mystical. 

That state of functionality for a mind called truth is then measured in 
terms of the maintenance and preservation of the correspondence between a 
name and the abstraction named, or again by the maintenance and 
preservation of the naming convention; or again, definition. This is why it was 
written that we shall know the truth and the truth shall set us free. It is a 
simple biological fact. 


When we name we are not naming our abstractions. We are naming the 
source of abstraction. As we are not the standard for a name, nor is it possible 
to standardize the abstracting systems, standardization is afforded by things in 
the environment itself. These are sometimes established through bureaus of 
standards. When man becomes functional, this bureau of standards will imply 
the entire ecosystem of man, including his own behavior, man is destined to 
have dominion over the earth, a dominion aimed at maintaining and promoting 
a life supporting ecosystem. 


One of the most common fallacies in trying to negate the efficacy of words is 
by claiming that the name of a thing is referencing a particular persons 
abstraction, or again, “тап is the measure of all things." It is a simple minded 
argument which has apparently mastered many so called intellectuals and it is 
this fallacy which denotes a savage proto-linguistic species. 


When we make an assertion we are saying that two names by their 
respective conventions of names are equal by some means of comparison. 
When we make a denial, we are saying that two names are not equal and again 
by some means of comparison. The means of comparison is often implied, i.e. 
fundamental to an equation is often an ellipsis for the system of comparison 
itself. It is often taken for granted that as a multi-sensing organism that one 
can locate the system used by the names given itself to complete the meaning 
of an assertion or denial. This aids in economy, but detracts from those 
without what is called “common sense." Sometimes those without “common 
sense" can be corrected by affording them the opportunity to participate in the 
naming convention; this means pointing them to something commonly sensed 
from which they may make an abstraction; one can afford someone the 
opportunity, but not the ability. Higher level of processing involves metaphor. 
As fundamental to language is the ability to abstract the similar concept from 
many examples, these functions are tested through metaphor. Metaphor tests 
the range of one's ability to depend upon definition. 


Locating the senses systems used to make either an assertion or denial is a 
requirement of the indexing system of the mind. 


Unit Sentences. 


Combining the naming conventions with assertion and denial, provide us 
with unit sentences. 


Subject is or is not Subject. 

Subject is or is not Predicates. 

Predicate equals Predicate. 

Thus not every sentence has both subject and predicates. Notice that in 


these statements the use of both singular and plural for the Predicate Naming 
Convention. 


Parsing. 
Parsing a statement means to break that statement down to all of its 
expressed assertions and denials. 


Ав every thing is crafted by bringing together material and form, we craft 
knowledge of things through combinations of a things predicates. The content 
of predicates come from direct perception; in regard to metaphor, one must not 
forget that the mind is a environmental acquisition system in its own right and 
therefore its predicates are, more often than not, intelligibles. We parse a 
statement in order to proof it, at least to the limit of our ability. One should 
never expect that the analog domain is equivalent in individuals concerning 
any statement. 


Proofing. 


Proofing involves the products of parsing for determining both the authors 
compliance with the original naming convention and testing one's facility in 
using the indexing system. An assertion or denial is true if it complies with the 
original naming convention, false if it is not. Proofing does not exclude indexing 
based on the principles of the naming convention at all, which means that 
proofing also tests one's ability to following the indexing system through what 
is called metaphor. 


It is not language when the original naming convention is not complied 
with. It is not comprehensible to a reader when they cannot follow the indexing 
systems in play. In other words, every proof actually proves the author of the 
words for that authors linguistic integrity while simultaneously proves the 
linguistic skill of the reader. 


Currently what is called popular education leaves the student product with 
a false sense security by believing that they understand even common 
grammar. 


Often one does not have the analog references to effect a proof, in this case, 
the parsing products indicate which analog information one has to acquire. 
This limitation is why proofing is part and parcel of formal presentation which 
provide both branches of reasoning in parallel. 


As all we can do is assign names to the elements via abstraction, all that 
proof can do is check that the naming convention has, indeed, been complied 
with. In order to parse correctly, one has to have a level of ability in using the 
indexing system itself along with sufficient analog memory required by the 
naming convention to perform that task. 


Maintenance and Preservation of the Naming Convention. 


Again, commensurate with the paradigm of a thing, there are two methods 
of maintaining and preserving the naming convention. 


Form: Definition: 


Definition is equating the name of a thing to the names of that things 
materials and the names of the forms which contain those materials. As the 
mind is aimed at standards of behavior, a standard definition is then the 
preservation of the naming convention through preserving the assertions that 
equate the Subject Naming Convention to the Predicate Naming Convention in 
regard to the names of any perceptible and of any intelligible thing. 


As mankind is currently proto-linguistic, this process is left to writers of 
dictionaries who still do not know the foundation of language, nor the 
difference between a definition and a description. Writers of dictionaries also 
think it is an improvement in logic that names *grow" by changing their 
indexing references. Anyone in a right frame of mind does not think it is a 
growth of language to scramble and obfuscate the indexes. 


Material: Description: 


Descriptions are directions for locating a thing from which an abstraction 
may be made. Locating a thing can even entail directions for constructing that 
thing. Descriptions also involve direct experience being pointed out by someone 
else. By definition the acquisition of analog memory is required for linguistic 
functionality. 


Throughout history many have confused a description with a definition, 
and thought they were arguing over definition, when in fact they were arguing 
over descriptions. The only thing provable by this process is that these persons 
could not even attain to the first principle of language itself, a convention of 
names. 


The Perceptible and the Intelligible. 


The perceptible are things directly observable within the environment. The 
intelligible are things constructed within the mind on the same paradigm of 
any thing. Intelligibles are constructed by a complex combination of 
perceptibles. Given the time and effort, every intelligible can be parsed back to 
primary perceptions; thus, even intelligibles have for their origin, perceptible 
reality. These intelligibles can be proofed by a linguistic process demonstrated, 
for example, in the works of Euclid such as the Elements. 


What I have outlined here are basic elements for logic in general. This 
outline also exhibits a fact in regard to mankind's current place in the process 
of becoming functional as there has yet to be written a correct book of 
elementary grammar. 


Parsing demonstrates, in logic, that there is only one error possible, that of 
assertion and denial in reference to the original naming convention upon which 
a logic resides. 


АП of logic resolves to yea and nay, in reference only to the original naming 
convention itself. There never has been anything in logic which would suggest 
that as we start a logic by naming abstractions, that the results could be 
anything more than maintaining that original process. In other words, 
maintaining a simple human behavior. If one cannot do the simple, one 
certainly cannot do the complex. As names neither adds to, nor subtracts from, 
that which is named, proofing only insures that we, the user of the indexing 
system have kept our word. If we cannot give and keep our word, how is it that 
one can claim that we are linguistic? 


Analogic. 


Analogics are based on material difference. What is added to make 
something is simply the application of form. Thus, human industry, human 
will, is the product of analogic. 


It is on this wise that the complex customs developed by Confucius was 
aimed at linguistic functionality. The tie between language and human 
behavior has always been the goal of a true philosopher, a true prophet, and 
even true philosophy and true religion—all of them true craftsmen. 


“Tsze-lu said, “The ruler of Wei has been waiting for you, in order with 
you to administer the government. What will you consider the first thing to be 
done?" 

The Master replied, “What is necessary is to rectify names." 

“бо! indeed!" said Tsze-lu. “You are wide of the mark! Why must there be 
such a rectification?" 

The Master said, *How uncultivated you are, Yu! A superior man, in regard 
to what he does not know, shows a cautious reserve. 

“If names be not correct, language is not in accordance with the truth of 
things. If language be not in accordance with the truth of things, affairs cannot be 
carried on to success. 

^When affairs cannot be carried on to success, proprieties and music do 
not flourish. When proprieties and music do not flourish, punishments will not be 
properly awarded. When punishments are not properly awarded, the people do not 
know how to move hand or foot. 

"Therefore, a superior man considers it necessary that the names he uses 
may be spoken appropriately, and also that what he speaks may be carried out 
appropriately. What the superior man requires is just that, in his words there may 
be nothing incorrect." Analects by Confucius 


In regard to analogic as a written language, we have what is called 
Geometry. Along with the logic of Algebra, one has a formal pairing used in 
elementary teaching of dialectic. As all that one can do is apply form to 
material in an analog language, the word geometry can be used metaphorically 


for standards of all behaviors of man. The difference in analog language is that 
concepts are presented as part of the language itself. As the mind of most 
cannot comply with even the principles of logic, analog presents a greater 
challenge. One can write an equation analogically that simply will not register 
at all to a simple mind, they cannot abstract the concepts of what they are 
perceiving. This is why mankind has not even suspected that lucid dreaming is 
an analog language. 


It is a very naive and simple mind that imagines that one can have many 
contradicting geometries as a written language, as if form, which is not a 
difference, is a difference. This only denotes how dysfunctional the mind of 
man is. 


Some of the greatest mistakes in the analogic of geometry is confusing the 
process of writing the language with the language itself and confusing the 
writing materials with the grammar itself. The foundation for all languages is 
simply form and material, and, for linguistic purposes, standards in producing 
them in the language. Those who formulate non-Euclidean Geometries have 
been, and are too simple to even notice that at every turn, they violated the 
principles of language itself. The known parallel between the logic of 
mathematics and the analog figures in geometry was insufficient for them to 
realize that if one imagines the corruption of geometry, then because of the 
parallel, they eradicated any recourse to mathematics. One can, however, 
congratulate them on their consistency in not seeing contradiction after 
contradiction. A proto-linguistic mind cannot function in accordance with the 
principles of language. 





A Duplicate Ratio 062092 

















Given DE, AB, BC, place DE on AC such 
that with some point J, as AB: AD :: AE: 
AC and as AD : AJ :: AJ : AE and as AB : 
AJ :: AJ : AC. 
E D AB = 1 
Ny := 5.99017 
С B A No = 2.09550 
BC = М1 ОЕ = Nə 


AC := AB+ BC 


AF := АВ AG:= AC АЈ := \/ AF. AG 


DE 2 2 
AL := 5. FL - АЕ + AL JL:-4 AJ +AL 


AD := JL - AL АЕ := JL + AL 


ΑΒ ΑΕ AD AJ AB AJ 


AD AC AJ AE AJ AC 





2 

















Definitions 


АС-(81%1)-0 


AF-1-0 AG -(N,+1)=0 AJ- /(Νῃ-1]-0 





М, Na 2 Na” 
AL-—=0 FL- =0 JL- |——+N]+1=0 
2 2 4 











2 2 
| Na dba ids M (һа +4:№+4+ № 








AD- о АЕ- -0 
2 2 
Ν «м 2.4.N,+4 
EMEN ο ee AB AE | 
2 2:(N,+1 аа = 
N5- |N5* +4-М1 +4 | 1 ) АР АС 
2 HO 
νο - / м2 %4-М1-4 2. М1-1 Š BD о O 
= АЈ АЕ 
2. |N1*1 Na+ | No? - 4.N444 
-1 
і μαι.) 
—1 (me)? -ο AB AJ _ 
ο (Ny +1) AJ AC 


/N,+1-AJ=0 


2 


081292 Rusty Cube of a Sphere 


Given AB, how close is BJ to the cube root of AB taken as a sphere? 


4 
Мі:-4 СОВЕ ΚΟΟΤ - (тз) 


AG :-JcG?.(aB.cg)j? рес - ca. 44% 





AG 





GJ := Jas? ре? ΑΕ ._ [AB + CG). (AG + GJ) Ж 


EJ = AB: са BJ - 4 EJ? + (AE - AB)? 


BJ 





- 1.000943 
1 4 
кај EFE 
3 3 
4 Ni? 
— TT: 
Definition 
1 
4 


BJ-N;42«2 -0 


со| = 


") = 0.00608 


S 2 


Pythagoras Revisited 010893 


Given just the three sides of any triangle, find its heighth from the perpendicular CD, DJ and the medial bisector CJ. 


c 
AB := 7.89517 31 = AB 
АС - 6.02581 Sy = AC 
BC := 3.92697 
| 53 = BC 
ЕС А J D B 
527 $37 EF 
AE:- BF: —— EF:- AB-(AE- BF DE:= — AD: AE ΡΕ 
81 81 2 





ВО :- АВ-Ар СО= |S2 Αρ Ау---  DJ:AD-AJ CJ-4CD^.DJ 








2 2 
EF - Ξ0 DE - - 0 Ар -- - 0 BD — = 
51 2 51 2-51 2 51 
2 
DJ - Ξ0 CJ Ξ0 





2 





АЈ – 


08092015 Pythagoras Revisited Again! 





J (an? + AC? - вс?) i 


2-АВ 


One of the items often missed, as I aptly demonstrated, is thinking а process through. In 


order to insure the process is complete, use a Law as a standard to complete the 
equation. In this case, the Pythagorean Theorem. 


AB := 


GA := 


JB := 


CD - 


JA - 


CJ - 


AB? + AC? - Bc 


6.20183 AC := 4.89358 BC := 9.20468 


_ BC? GH 


Ac? 
— нв: GH - АВ - (бА +НВ) JA:-GA« 


АВ АВ 


GH 2 
AB 
HB*-^ сј:- ү АС? JA? ον - [a] «cJ? 


/2-Ac? - AB?.2.Bc? | 
> Е 








ο 


2 AB? - АС? + gc? 
-0 В ee eI 


2: AB 2: AB 





V (AB + AC - BC) (ΑΒ - AC + ВС). (AC - AB + BC) (AB + AC + BC) 26 
2-АВ i 


Now the above is just what I got with Pythagoras revisited, however, it does not yet 
comply with the naming convention. There is no such thing as a negative name. 





J (an? - AC? + вс?) 
2-АВ 


BJ – - 0 


Y 2 060393 Exploring The Curve AK 


The curve AK is derived from the cube root figure as demonstrated. 


Given AG and that GF equals one third of AG, for any AC is BD the square root of AB multiplied by DG? 
Divide a segment twice such that the mean segment is the root of the extreems. 


AG 
Ny = 3 No = 4 AG := М1 АС := — 


Givens: No 





GF := z Ms J GF. (AG - GF) 


2 
| 2 2 | | 2 (АС 
GM := ү СЕА + ЕМА ST:-2.GM EN- |GM^-| — 





2 





ST- AG 
PS = — — НО := {/ (AC + PS) (AG - AC + PS) 
2 2 2 2 
СН: НО-ЕМ AH:=./AC“+CH“ GH - y (AG - AC)“ +CH 
AH? GH? 
AB := —— DG:= —— BD - AG-(AB+DG) 
AG AG 


BD --ν AB.DG- 0 АВ = 0.349 Вр = 0.803  DG- 1.849 


























Definitions: 
Ny Ny J2-Ny зм; 2-/3-М4 Ny 
AC-— -0 GF-—-=0 ΕΜ. -0 GM- -0 ST-———--0 ЕМ-----0 
Ν2 3 3 3 3 1/12 
2 2 2 
мі (2/3 - 3) N.N * 12.N5 - 12 му - | №2 %12.82-12-М1-М2 м: | Ма-_/ №2 *12.N5- 1246 
PS-———-————-0 HQ-———-———— —--0 CH- -ο  AH-——— —— ——— — =o 


6 Nə: 12 № -ү 12 /6:Ν2 


2 2 














2 











GH -0 AB -0 DG- -0 
мі: |N>2 +12-Na-12-N,-N 2.N47.| 6.N5 « N52 Νη. | N52 « 12.N5- 12- 6 2.№.2.| 6.N5 « N52 Νο: | N42 « 12.N5- 12- 6 
]4 "3 τ вата а 7% 19727752 Qa 72 “440% is Ma та 24 *2 2 
gBp-—— v — το —« o M emn Вр — а... Έα АВБО-НО ОО Ае 


3.Ν 2 2 
2 9-82 9.Ν2 


АС - 2.86667 іп. 
АС - 0.74179 іп. 
СЕ - 0.95556 іп. 
ЕМ - 1.35136 іп. 
GM = 1.65507 in. 
ST = 3.31014 in. 
EN - 0.82754 in. 
PS = 0.22174 in. 
HQ = 1.50367 in. 
CH = 0.67614 in. 
AH - 1.00370 in. 
GH - 2.22986 in. 
AB - 0.35142 in. 
BD - 0.78074 in. 
DG = 1.73451 in. 


AG 
— = 3.86452 
AC 


№, = 2.86667 in. 
N2 = 3.86452 


AG 
— = 0.74179 іп. 
№ 


Νι 
AC- — = 0.00000 in. 
N2 


Νι 
а = 0.00000 in. 


J2:Ni 








FM-— = 0.00000 in. 
з: 

GM-— = 0.00000 in. 
2../3-Ny 

S58 - 0.00000 in. 


N, 
EN-—— = 0.00000 in. 


fia 
Ni (2-/3-3) 
PS.—————— 


6 


HO- 
° Ny /12 


CH- 


Ν2-/12 


Ν1--/(Να-./(Ν22112.Νο)-12 )+6 


= 0.00000 in. 





М; (N22 12.N5)-12 


= 0.00000 in. 


М; (№22+ 12.N5)-12 -М1-М2 


= 0.00000 in. 








= 0.00000 in. 
/6-N5 
N4-./7-N2- / (N22*12.N2)-12-6 
— T = 0.00000 in. 
/6-N5 
№1-((1№2-_/(№22+12.М2)-12 )+6 
nae на ана няно 0.00000 іп. 
6-N5 
Νι.(7.Νο-./(Νρ2112.Νο}-12-6) 
--------------------------ο.00000 in. 
6-N5 
N,-/(N22*12.N5)-12-N, N52 
----------------000000іл. 


3.N5 


S 2 060793 Two Triangles with а Common Side. AD:- 2.17506 АВ- 3.14654 АС-- 1.74732 








| | | | | Вр := 2.61333 СОР - 1.38168 
Given two triangles with a common side, find the difference 
between their free vertices when the triangles do not intersect 
| 2-Ар 
Let the two triangles ABD and ACD be given. — (AD + AB + BD) (Ар + AB + BD) (ΑΡ — AB + ВО) (AD + AB — BD) 
Non-intersecting: Intersecting: SP 
AD? + AC? - cp? AD? + AB? - BD 
АС---.----- ΑΗ: — T 
D 2.AD 2.AD 


BC, - 4 GH? + (ca + вн)? 
BC, = ү GH? + (BH - CG)” 











1/2. |,/(AB + AD - BD) (АВ AD + BD) (Ар AB + ΒΡ) (AB + AD + BD) -\/ (AC + AD - CD) (AC - AD + CD) (AD - AC + CD) (AC + AD + CD) .. 
+ -ADÎ AB? . AC? + AB”. AD? + AC?- AD? + АС2.Вр2 + Ар2.Вр2 + АВ2.Ср? + Ар2.ср2 _ вр?2.ср2 
2.AD 








ра ‚Ар? + AC?. BD? + AD? BD? + AB? Ср? + AD2.CD2 - Bp?.cp? + AB?.AD? - AD^ - AB? AC? .. 


EC + —/ (AB + AD - BD) (ΑΒ - AD + BD) (AD - AB + BD) (АВ + AD + BD) -/ (AC + AD - CD) (AC - AD + CD) (AD - AC + CD) (AC + AD + CD) о 
e 2.AD LE 


2 


АВ 


АС: 


I 





060993 Rectangular Roots. 


Given any value №, any other value, No, greater than twice the square root ої № can be 
divided such that the resulting pair of values equals №. 


Given DE as a square, and some AD equal to or greater than twice the square root of DE, 
divide AD into rectangluar roots of DE. 


DE 

C 
AD 
AD 

A 
BD 


AB 
= АС  EO-- E DO := 


— AB-BD — AD.BD- AC^- 0 





AB —./ AB? - 4.Ac? » 
2 = 





AB +; AB? - 4.АС? ES 
2 


BD := EO + DO 


AD - 3.209 


BD - 7.791 AD + BD = 11 


AB - 2.97459 


AC Ξ 1.16894 
AD - 0.56772 


AB- 4 AB?-4.AC? 


2 


-AD - 0.00000 





AB^2 





Y 2 930621 Pyramid of Ratios | 
Divide AB by N, then divide CD by N5, what are BF/EF and AC/AF? 


























AB AB 
AB:- 4.47022 N,:-3.82131 | М, - 2.62629 Ар = у= АГ 
1 
АС :=./2-AL2 CL:= AL DL- AL-AD CD:=,/ DL? οι 
ср CL.DE DL-EK 
DE- — ЕК- DK := AK := AD + DK 
N2 ср CL 
2 2 AL.EK 
ВК:- АВ-АК BE -|BK^«EK^ НК:- — BH - BK + HK 
AC.EK ЕН.АВ BE -AB 
EH = AF = BF = EF := BF ΒΕ 
CL BH BH 
BF AC АС Кі N2-N2+1 BF Nj Мә 
ам зора Ш - 
ΕΕ ΑΕ ΑΕ Ny EF М2-1 
М1.М2 
------- = 9.08799 
М2-1 
(Ми Ν2- Νο) 1 
------------ 1.49057 


Кі 


АС (Һ1-М2-Мә)-1 
ΑΕ ` Νι 


- 0.00000 





є 2 062793 Describe A Circle About a Triangle 


Given the difference between three non-collinear points, find the radius of the 
circle that circumscribes them. 


A := (AB + AC» ВС) (ΑΒ + ВС > AC) (BC-AC- АВ)  МОТ(Х) - Ха 5 - 0. 2 AB-3 АС-4 BC=6 
F = 
АВ АЕ ВЕ 
BK:- — АЕ:=АС BF:- BC AG:= —— BJ:= —— GJ:= AB- (AG + BJ) 
2 AB AB 


GJ 2 2 BC BC.BK 
Has ВН := BJ- HJ. CH:= | BC -BH BN BM := BH MN :- BM - BN 


ВН.ММ 2 2 
DN := ———— 55: - BN +DN 
СН 








АВ АС ВС 
$1:=| АС | S>:= | BC S3 := | AB 
radius := 1Ε(Δ., BD, 0) imaginary radius := if (NOT(A) , BD, 0) BC AB AC 
radius = 3.375 The construction is independent of the 
i ne starts with. ‘So - 
imaginary_radius = O 660899 nm 81, 52, 53; 


в. := n 
S; +S, +5. . /-S1 +55 +5 . 151 -Sə +8 : |54 +85 -S 
А =1 | 1; 2; 3; | 1; 2; 35 | 1; 2; 35 | 1; 2; 35 


The name of the Radius in terms of the givens. 


The equation is a statement in regard to the relationship between each side of a 
RT =(3.375 3.375 3.375) triangle. 


Χο 0 2 
— -1.85962 | — = 1.35962 59. - 1.85962 


X - 1.35962 XO = 1.18110 in. 
M - 1.35962 WO - 1.18110 in. 01 = 0.86870 in. 
X-M - 0.00000 ZO = 1.18110 in. OZ - 1.18110 in. 


PO = 1.18110 in. 
TR = 1.18110 in. 





$, = 1.55042 
52 - 2.69740 
$5 - 2.41211 


| 
/ 


A = 10.08768 $1-S2-S3-A = 0.00000 2, 


Оз ο..." με 


“i ΄ | 








Е ο. | А ым - 0.00000 p расою cu 
Js 1182184 -/(82+8з)-81 „KS 1+S3)-S2 Js 1182)-8з | 1 ae ο E B 
B - 6.65993 (S1*S2*S5)-B = 0.00000 I | | 
C = 2.58068 (/81%82%83-С = 0.00000 ú ud 
E D `| | 
D - 3.55909 (S2*S5)-S,-D = 0.00000 й p 


E = 1.88655 /(S2*S3)-Si -E - 0.00000 


F - 1.26512 (S1*S3)-S2-F = 0.00000 


С = 1.12478 ,/(S1+83)-S2-G = 0.00000 


H = 1.83571 (S1+S2)-S3-H = 0.00000 


J = 1.35489 /(5,+5,)-53-Ј = 0.00000 


K = 7.41948 





2 


071593 Pyramid of Ratios II 


АВ is divided by N, and АС and BD is divided by М», what are EG/FG and CD/DF? 


AB 
BD :- AB- AD AL:- — 


AB 
АВ-1 N,:-3 Ν2Ξ-5 AD:= — AC 
М1 2 


ОЕ = — AG:= — AE:-AD-DE АН: GH := АН ЕН := AE AH 


ú AB2 
- 2 
2 
BD AC _ [Αα 
wd 2 


2 2 DL. АН 
EG - EH + GH DL:-AL-AD CL:= AL MER E EK := EH + HK 





HK. DE EG: DE GH: DE 

DJ = —— EF:- ———  FG:- EG- EF FJ := ———— 
EK EK EK 

ср:-./сі2:р2 DF:=4/DJ? + Fu” 
EG CD М2-М1-2 № + № № – 2 № 
Z- — = 15 = 1.5 - 15 
FG DF Να- 1 Νι 1 
ЕС М№+М№ – 2 CD №22 + N1: N2- 2. N 


FG №1 ΡΕ N,-1 











а 
Мі = 2.32900 : 
№ = 1.65606 
Νι num 
- 2.32900 
Νι деп 
М num B 
ялы = 1.65606 A а, D Е | 
N2 aem | Ἢ 4 | | 
і 1 NiaenN2aen і Nonum Ninum і 
(N2+N1)-2 Ес (№+М1)-2 
Еб = 3.02573 “к: = 3:02573 EG G L м; 0000 
FG 27 FG N41 
D (№22+М1-№)-2-М№2 CD (N22+N1-N2)-2- N2 
— M ------------2.47357 ---------------0.00000 
Sr 2.47357 нгі 5r E 


2 072593 Pyramid of Ratios ІП 


Dividing DC into a ratio provides what in terms of BE/BF and AF/CF? 


С 


АВ CD 
AB:- 1 N:-5 CD -- — DE := — 
2 N 


2 2 CD. AB DE. BF 
ВЕ - CD «ΡΕ BF := —— AF:= —__— 


F 
BE CD | 
DE.BF CD. (DG - DE) | 
DG:= ^^  CG- CD-DG FG--—— ~~ ου... 
ΒΕ ΡΕ 
Α D B 
CF = J FG? + ca? 











BE N?.1 AF /2 Num 299984 ВЕ 175445 in. AF = 1.05271 in. 
BF = 0.52 p = 0.52 CF == 0.354 N-1 = 0.354 Naen Tem BF - 3.15797 in. СЕ = 1.48864 in. 
x N 2.95965% BE = 0.55556 =й = 0.70716 
я ВЕ СЕ 
N2+1 BE 2 ΑΕ 
PE Mali o АР. ... -ϱ М -— = 0.00000 num 0.00000 
BF 2 N? CF N-1 2-М2 BF N-1 CF 






110693 Gruntwork I оп the Delian Solution 


Does (AB? x AH)!/? = AC and (AB x АН2)!/3 = AE? 


BH BF 
N:-5 BH := З Вт σος DH :- BH - BD 


BD. BH 
DK :=,/BD-DH JO:-BH-DK ВС EC 


DH. BH 
BG:- BH- BC EH:- ——— ВЕ: ВН-ЕН EG:= EH- BC 


JO 
СМ-ЕН 
GM -42.BG? но-:/2.вн2 HQ--—-.— 99-Н0-но 
0Q 
АВ: т АС: АВ+ВС AE:-AB«BE AH -AB-BH 
2 
1 E 
3 3 
(AB?.AH) -Ac-0 (aB.AH?) -АЕ-О 
1 BH BH.(2.N- 1 BH-/2.N-1 
µε 1-1 gp BH -0 pg 3812331 o pg BRv2N 1 ορ 
2 2.N 2.N (2-N) 
BH.(2.N«./2.N- 1 BH BH.(2.N «A/2.N- 1- 1 
jo. BH(2.N+/2-N-1) Ls ВО πα. BE: ) _ 
2.N 2.N 4 /2.N- 1 2.N 4 /2.N- 1 
BH.(2.N- 1 BH.(/2.N-141 2.BH.(N- 1 
Ἢ ВНОЇ о ве BH(/2N-1.1 , κο 2BH(N-1 |, 
2.N 44/2.N- 1 2.N 44/2.N- 1 2.N 44/2.N- 1 


BH.(2-N+,/2-N- 1-1) = 0 НО-:/2-ВН-0 


ШЕ О EN Ts ТЕН 


3 
\/2-вн. (2-м - 1).(2.N -/2.N- 1-1) 3 
HQ-—— =0 /2.BH.|2-/2.N- 1« (2:N- 12 2Ν./2Ν 191 


2.(N - 1). (2. N 4/2. N- 1) 90---- ры рн 


3 
--- 2.N-1-« (2.N- 1)?-2.N./2.N- 1- Д 


2-(N 1)-(2-N+./2-N—1) 


3 
MN 2.N-1«(2.N- 1)?-2.N. — 
με. і E Шеба АС 


2.Ν - 1). (2. N «./2.N- 1) 


-0 


3 
"- is | 
Р == = М ο 


2.(М-1)(2.м-,/2-М-1) 


8 
2 2 
е ae 1)“ 4.N+4.N“ + ] 
о 


2.(М-1)(2.М-,/2-М-1) 


ВЕ - 1.37917 іп. 
BD - 0.65310 іп. 


BF 
— = 2.11173 
BD 


М = 2.11173 
ВН - 2.75833 іп. 
АЕ - 1.85725 іп. 


вона a) 


2.(N-1).(2.N« /2.N-1) 


-AE - 0.00000 in. 





у 110993 Solve For Cube Root Placement 


2 


With straight edge and compass only, solve the given problem. 
BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH 
and the cube root of AH squared by AB. Find AB and place the 
roots. 


BH BH 
BH:-N, BG:= — CF - — BL -CGP := BG 
2 N2 
BL 
BK := ca BD = ВК NP:=BD Сам: =Р- МР ЕМ: BL 


GE:-| GN? - EN? CE:=BD BC:=BG- (GE + СЕ) 





GH := BG EF := BD ЕН:- GH- GE- EF FQ:= ЕН 


MO. F 
FO - BL OQ := FQ - MO - CF ar = "620 АС:- AF- СЕ АН:-АЕ-ЕН AB := AH- BH 


W% | m 
Qin 


(AB?.AH) -Ac-o0 (aB.AH?) -АҒ-О0 = = 17.944271909999 


The square inside a right triangle on the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken 
to the point of similarity form a cube root relationship. 


Algebraic Names 












Ni Ni №1 Мі (М2- 1) 
BH-N,-0 BG-—-O СЕ----0 ВК-----0 ОСЧ-———=оО 
2 М, 2-3, 2-3, 
Νι-./(Ν2 1}-(Νο - 3) Ма | Ма (95+ 1) (N2 - 3)| - 1| 
GE - —————————— 20 BC- —————————————— = 0 
2. Ν2 2. Ν2 
gg Μ1Νο- γ(Νο-1}{Να-9]|-1] & og М" а σε (ча 3) 8 a 
2. Ν2 2. Ν2 
Мі №2 +./(4 + 1):(9 3) –1 0 
М Na+ /(N2+1)(N2-3)-3 - 
2N, 
N2-| N2  ./(Να + 1) (Na - 3) - 3| 
A 


2 
М, | Ма + / (Na + 1) (N2 - 3) - 1| AB - 0.40540 in. 


-— =o й 
ЕЕ o 


AD = 2.08896 in. 
Ni- Na До + 1) (N2 - 3) - 1 | 1 
AB- —?>———" = 0 


= (AB2.AE) 3 -AC = 0.00000 
Ма № і У (N2 і 1) | (№ i ) Й 3] (AB "m = 0.00000 








AE 
— = 11.69681 
AB 


S 2 111093 Gruntwork II on the Delian Solution кь і is 

















N2 { 
— = 0.73339 | 
М, | 
N-=4 AE -1 N = 0.73339 | 
АЕ АЕ - 5.10000 іп. | 
ΡΕ -- ES AD :- AE- DE AD - 1.85398 in. | 
; H AC = 0.67397 in. | 
4. AH = AE AG:=AD AB = 0.24500 in. | 
P № G DE - 6.95398 in. | 
25 AC := ———— AF:= AC | 
| ЕЕ і { | 
x Ж ^ AE / | 
| | | "m AC. AC © "Ag ^ 1.00000 a | 
| ! Й 3 AD — - 0.36353 Е й | 
x | | — = 0.13215 ΄ | . 
E D C B A — = o.04804 F | | 
1 1 — = 1.36353 H | ! 
3 3 / | | | 
(AB?.AE) -ас-о [AB.AE2) -Ар-0 E A B ο | 
ΑΕ Ар АС | =. n 
— = 2.37  —— = 1.778 — = 1.333 | dee | 
AB AB AB | М, | 
Albebraic Names: 
1 1 (N - 1)? 
— DE-O 1-—-AD-O — ——-AC-0O0 
N N N? 





2 -1)2 
1 2 (8-1) (N-1)3 2 
3 = 1.36353 (4) = 0.36353 N 0.13215 — = 0.04804 
(N m 1) N N 


1 
N 
3 _ АВ-0 13 ΡΕ 1X2 Ар (N-1? АС (М-1)32 АВ 
М — -— = 0.00000 1-— J) -—--0.00000 πο xx = 0.00000 ----- -— = 0.00000 
N N E N AE N3 


AE 


111193 Тһе Archimedean Paper Trisector 


When I looked up the Archimedean Paper Trisector, which is all I found. I did not find where anyone had bothered to complete the 
figure, for it was obvious to me that the figure was simply not complete. The first task then in writing up the figure is to simply 
complete the figure. 


Once one understands that the angle on the center is twice the angle from 
the circumference one can then start to work filling in the figure to include 
the APT. One can see, not only here, but in other figures that trisection is 
involved with the right triangle and square roots. 


First Principles: AB:- 4.05 М:- З 


Descriptions: 


_ AB 


Ар = = BD:=AB-AD ср -./AD.BD вс. ./ ορ” + Bp? 


2 2 BC AB AC CD AD 
АС :=,/AD“+CD“ BH:=—— AO--— НО--- HL:=— Lo: — 





2 2 2 2 2 
LO. AO AF.CD 
OF:- ———— АЕ:-АО-ОЕ БЕ:АВ-АЕ EF-BF.AF DR:= ——— 
HO EF 
CD. AO AO. KQ 
DO:- AO- AD OR-- ОВ + DO Κο - ——— OK:= ——— 
.. КК ок CD 
і 2 2 ро KQ 
CK := AO - ОК QP := УСК'-КО ОО := τη, ЕН: ΑΟ - HO 


АР := АО – (OQ + ОР) AP- CK- O 


BC.CK 
А, οὔ-----ο- А9-А0-00 SO-CK-OQ BS--AO-SO 


BJ:=BC-CJ JsS-4BJ?-Bs? JS-KQ-O SN:=SO+0Q-QP JN-4|Js?.sw? 
ЕН. CJ CJ 2 2 
UV -- Jv: —  Ju-4Jv?.uv? cuU:- JU 














BC 2 
AD.CK CD. AP 2 2 
AT - PT:- AP- AT MT := MP :=,/ РТ -MT 
AC AC 


MP-JN-O MP - JU- 0 MP- CU = 0 

















AB АВ. (N - 1) ΑΒ./Ν 1 ΑΒ./Ν 1 ΑΒ ΑΒ./Ν 1 
Ар- 22 -о BD- -0 cep- --ο  Bc-— --ο АС- 2? -о | вно ν--- 

Ν N N JN JN 2../N 
ло 5 о go. BP -0 πι ν ϱ ро АВ ϱ gg ^B -o ap. ABAN +n) вр AB(/N-1) ο 
2 2.9/ Ν 2.N 2. /N 2. /N 2. /N 

2 
вро АВ У) рь. AB-/N - 1. /N +1) о po ABV IN-2) , og. AB N+2) ο κο. AB/N-1 | 
2:./Ν NA G/N - 1). G/N 1) 2Ν 2../N VN-(\/N + 2) 
ΑΒ. /Ν ΑΒ AB.|./ (N- 212) АВ-(/-1) 
око о €". .0 pi 9 00- оз’ 29 
2-(/N +2) VN-(VN +2) 2-/м./м +2) 2-/М 


АВ АВ 


- 0 CK- =0 
J/N+2 JN+2 


In logic, things which have the same name are equal. CK equals AP. 








2.AB./N-1 ` AB.(\/N+1) _ AB.[2./N-N+2) ` AB.(N-1) ` AB./N-1 ` 

AB./N-1 ` l AB.(\/N-1) ` V2.AB./VN-1 ` AB.(\/N-1) | ABA/N-1 ` 
πια 7° JS-KQ-0 SN хе РУДИ x > UV таа) 9 ¿i ον 

N^.(./N«2 

/2-ABA /N-1 ` /2-ABA/ /N-1 _ AB l AB.(/N-1) | ABA/N-1 ` 
fux up Зо = Рт (waa) 7 а 

n*.(./N «2) N^ (./N + 2) 
ΜΡ VÀ ABYVN-1 ϱ MP-JN-0  MP-JU-O MP-CU=0 


= 


N *(/N +2) 





111293 То Square А Circle Off The Base Of A Right Triangle. 


Sometime in 1992, I remembered reading that some man spent some time in 
prison and learned the process for squaring a circle off the base of a right 
triangle but then history lost the figure, so I set out to find it - or something 
that could pass for it. It took a couple hours so I wonder what he did with the 
rest of his time? 


Using the approximation, л = 22/7, square the circle off the base of a right 











triangle. 
K 
DE - 0.39839 in. 
BF - 3.18715 in. 
AB - 1.19518 in. 
AB.BF - 3.80922 in? 
FG - 2.82511 in. 
BE - 1.59357 in. 
BF - 3.18715 in. 
22 
BF 3 — = 28.00000 
BF:-1 BE:=—— ЕН:- БЕ BD --— BE AB:=BD Fa 
2 4 BF 
ЕН.АҒ 7 
AE := АВ + BE АЕ:- АВ BF ΕΚ - a СЕ: ЕК BC:= BF- CF вка 2200000 
BF 
2 2 ЕС? ЕК = 2.50419 in. 
CG:-./BC.CF FG:=,/ CF + СС т Ас —— FK 
BE? (2) ав - 22.00000 
т = 3.14159265359 
т А = 3.142857142857 
22 
т т А---- = 0 
рено - 0.999597662505843 7 
π 


Y 2 111893A 


Given: 
N,:-2 М№:= 1.5 


describe AB. 
BJ BH 
BJ:- МІ BH:= — BD - — HJ = BH 
2 № 
DH - BH- BD НЕ: BJ DJ = DH + HJ 
рн.рі 


DL:-JBD.DJ DF = ————_ ЕО = ВН ВЕ = ВО + DF 
DL+ HR 


LM.FO 
MO:-FO-DL LM:=DF AF: 





AB :- AF - BF 


Define each step in the description of AB. 





Νι Νι Νι мі (№ = 1) 
BJ-N,-0 вно, =0 τ -0 HJ-—-0 DH-——— =o 


2 2. N5 
HR-N,-0 NI du NM рр 10У ша аа 
2. ΝΟ 2. М2 
pp Е с, QW LL 


2.N2-[2-Na + /2-Na - 1) 229 ВЕ ама уам 1) 
мо 09/271) | Ny (N5 - 1)../2.N5- 1 


2-8; И а (ағы. ааа) 
of LLL μυ N (2:8, 11 


- 0 AB- 


E T ,| 
(2-N2+,/2-N2- 1]-[2:Να- 2-./2-Ν2- 1) 2.(2-н,2-2.н,-М2.,/2:8,-1» 1) 





Νι 
BH = 0.00000 in. 





BD- = 0.00000 in. 


2:N2 


Νι 
Ἔα = 0.00000 in. 


Ni (Ν2-1) 
DH- —— — —- = 0.00000 in. 
2.82 
HR-N, - 0.00000 in. 
ΝΙ(2Ν2-1) 
-— ——————- 0.00000 in. 
2.Ν2 
N,-/2.N5-1 
DL- — — — — - 0.00000 in. 
2.N5 


N, (N2-1)-./2-N5-1 
` 2.No-(2-N2+ /2.N;-1) 


DF 





- 0.00000 in. 


М1 = 2.40000 in. 


No = 3.01550 
Кі 
FO-—- - 0.00000 in. 
N,(/2:N5-142 
a Í тЫ И = 0.00000 іп. 
2(2-N2*./2-N5-1) 
N.,-(No- /2:N5-1 
ποιες 
2.N; 
N,-(N-1)-./2-No-1 
pp ο ων РИ 
2-N2-(2-N2+,/2-N2-1) 
N,-(N2-1)-./2-N2-1 
жые τ... .. - 0.00000 іп. 


(2-No+,/2-No-1 )-(2-N2-2-,/2-No-1) 
Νι:(/2.Ν2-1-1 
ο... ПН. - 0.00000 іп. 


2.((2-Ν22-2.Ν2-Ν»-./2.Ν2-1}11) 


BJ - 2.40000 in. 
BH - 1.20000 in. 
BD - 0.39794 in. 
HJ - 1.20000 in. 


BH 
—— - 3.01550 
BD 


DH = 0.80206 in. 
HR - 2.40000 in. 
DJ - 2.00206 in. 
DL - 0.89258 in. 
DF - 0.21743 in. 
FO - 1.20000 in. 
BF - 0.61537 in. 
MO = 0.30742 in. 
LM - 0.21743 in. 
AF - 0.84873 in. 
AB - 0.23336 in. 


Y 2 111893 Exploring Cube Roots Plate B 


Using the parallel FO to project to the point of similarity for the square root, point L is used for the cube root. 
Notice in this write-up I chose the wrong point to proportion. I get the right answers, but the equations are 
more complicated. Compare features to plate A. 


№, := 2.4 М, - 3.01550 


BJ BH 2 2 
BJ := Мі BES HL := BH BEE s FH = ВН BF HR:- ВЈ FR :=4 ЕН ΗΚ 








2 
FH? HR.FP 2 2 ЕН. ΕἸ, НБ. FL 
FP:- —— РН----- LP -4 HL^-PH^ FL:-LP-FP DF := DL = — — 
FR FH FR FR 
LM.FO 
FO:-BH FM: DL MO:-FO-FM LM -DF AF=— o AB: АБ-ВЕ BQ:- BJ 
KL- BQ 
BK:=DL BD:=BF-DF KQ:=BQ+BK KL:=BD ВС-----< DJ:=BJ-BD LN:=DJ JS:=BJ 
LN- JS 
JN=DL NS:=JS+JN GJ:--—— — В6-В/-6/ AC:=AB+BC AG -AB«BG AJ:=AB+BJ 
1 X 
3 3 


(ав2.А)) -ас-о [AB.AJ2) -ас-о 


М Мі (Na - 1) 
N2 2.Ν2 


2 ‚(з _ 1\2 (ND — 


2:Ν2 2.Ν2../5-Ν27- 2.Νρ +1 ПРЕ А АРЕАЛ 





Νι Νι 
BJ-N,-0 РЕ 557 οτι, БЕ- 











Νι../ N57 6.N5- 8 м, (2.55 — №22 + Мо. [N2 +6-N2-3- 1) 
LP - — — 2 2 n =O Е,--525:5>5>55>5>5>>->>->--5-55-5::5ББСБББ------0 
А, 2.| 5-5? - 2-5 «1 2.Νο:/ 5-55? -2-N5 «1 
2 J 2 2 J 2 
м: (Να. 1) 2.N2- № + No: No +6.N2-3-1] 0 м, (2.N5- No + Να: No t6N2-3-1) 0 
ла ιτ μα τ ЕЕ ee DL- = 








ΡΕ - 


2-м2(5-н,2-2-М2- 1 5.N7-2.N5«1 
2 J 2 2 J 2 
Νι м, (2.5- N2 + Να: No +6.N2-3-1] м, (7.N, —6.N5-2.N5. No +60. 3:3) 
ЕО----0 σωμα με πμ». OS = = eeu 
2 5.N57-2.N5«1 2-[5-N2 -ᾱ-νο + 1) 
2 | 2 2 | 2 
м, (Ns - 1).(2-N, No + Να: No r6.N2-3-1) м. (м 1): (м, - 2- N2 – №: No +6-Ng-3+ 1) 
"ΕΞ ΓΞ, Ὁ «οι κιν αι 77 U l — LEO 





2.N2-(6-Np - 7.N5? + 2.85. | ма? + 6:Ν2 -ᾱ- 3) 


м, (зм, + N22. [N22 + 6-53 - 4-5? - N2? Ма. | m, 6.N2 9 3) 
αμα σα ла а ΕΕΣ. . BONIS 


2.N, [s.w;? - 2.N2 + 1) 





ΑΒ -- 
2 [3-5 2-2. | m? + e-N, 8 6.N22 7-5?) 
2 | 2 2 | 2 
м, (ам № + Να: No ^ 6.N,-3- 1) ЖЕЛ + (1 - Ма): No -6-М2-3- 1 
εν MB 2” BS EE UK CE D 
5. №2 -2.М2-1 2-[5-N2 -ᾱ.νο 1) 
2 2 2 
мумо (4-м + No + 6-N5- 3) N,|2-N5 № + (1- Nə). Мо + 6:N5- 3- 1] 
Κο-----------------ο о 
5. М2 -2.М2-1 2-[5-N2 -ᾱ-νο 1) 
2 | 2 2 | 2 | 2 
Ny |2-Np № - No +6-N2-3-(N2- 1) +1 ми (о-н, — 6. №2 + М2. No -6-М2-3- No +6-N,~3+1) 
ο НО: je 2 9 cuv Е А ue p ο А 





2 
2-м. (4. +] m? «6, 8) 2-[5-N2 -2.М2- 1) 


м, (9-5? - 6-N2 + Мо. N5? «6.Ν. - 3- .| N5? 6.N5- 34 1) 





О  J8-N,-0 
М, 2.[5.Ν. DIN + 1) 
2 | 2 | 2 
м, (2.55- N2 + Мә. № 6-05-31) Ny-Np-(4-No + № 6-5-3) 
о же = — a е О es О 
5. №2 —2.№+1 5. №2 —2.№+1 
2 | 2 | 2 
м, (9-м, - 6:Ν2 + Nə: № -6-М2-3- № 66-9 811) 
GJ - 2 - 0 3.N4- Мі Na Му N22 + 6:N5- 3 
2-N, (4-м. + |м +6. - 3) BG—-—— — - 0 
6-N2 
2 3 4 | 2 2 3 
3-N1- 5- Ni- N2 +9-N,-No + 6.N,:.N2 + № + 6:N; -8:[9.Ν:.Ν. — 6-М1-Мо - 8: N-Na + Ni) - 5-N4-N2 
AC- = 





36.N5? _ 72.55? + 52.N2 -| №22 + 6.Ν. — 3.(2.м.3 + 12.N5? - 6-N2) 


Ny + Ny N22- 4- N85? + | N2 + 6-5 З (а ку N27 - 3-N1 Na+ Ni) - 2-N4: М, 
бы ee 


6-N5 - 12. N2? + 14- N5? — 4. н»? 4 6-N2 - 3. N2? 


18.ΝΙ Νο: — 16-N,-N5?  2.Νι +. / No” + 6-N - 3.(Ν1.Νρ- 3-м: М2) + 9-Ny-No 


НЕ) 
6.М2- 12. N5? + 14- N5? - 4-./ №2 + 6.Ν» - 3. N5? 








Etc. 


N; (N2-1) ((N22-2-N;-N5- /(N22*6-N2)-3 )+1) М: ((((3-N2*N22-./ (N22*6-N2)-3 )-4-N22-N53)*N2-./ (N22*6-N2)-3 )-2) 











1 е 
ВЕ- = 0.00000 іп. А 0.00000 in. АВ = 0.00000 in 
2.N5 2:N5 (((6-N5-7-N22)*2-N5- /(N22*6-N2)-3 )-3) 2.{(3.Ν2-2.Νο2../(Ν22:6.Νο)-3-6.Ν22)«7.Ν29) 
N;(Na-1) 
FH-——— = 0.00000 in. N, = 2.40000 in. 
2-02 а BJ = 2.40000 in. 
N1: /(S-N22-2.N2)+1 ай ВН - 1.20000 іп. 
` 2.Ν2 πλω, ΒΕ - 0.64479 іп. 
ΒΗ 
М1-(М2-1)2 — 
-——.. = 0.00000 in. pp 186107 
2.N5- / (5-N22-2-N5)*1 
м, (1. 1) FH = 0.55521 in. 
PH-—————— - 0.00000 in. FR - 2.46338 in. 





J(S-Nz2-2-N2)*1 


Νι-/(Ν2256.Ν2)-3 


ΓΡ------------------- = 0.00000 in. 


2. / (5-N22-2-N5)*1 
N; (((2-N-N52)*N;../ (N22*6-N2)-3 )-1) 


Εἰ------------------------------ - 0.00000 in. 
2.N5- / (5-N52-2.N5)*1 


N, (N2-1).(((2-N2-N22)*N5-./(N22*6-N2)-3 )-1) 
DE —— 2N;(6N;2N;4) — = 0.004 


N,-(((2-N5-N252)*N5.,/(N22*6.-N5)-3 )-1 
pi ise ЕЕ. K -- ) 2 ( 2 2) ) ) = 0.00000 in. 
(5-N22-2.N5)*1 


N; (((2-N2-N52)*Na-./ (N22*6.N2)-3 )-1) 















EM- 0.00000 in 
(5-N22-2-N2)+1 
Νι:((7.Ν22-6.Ν2-2.Ν2../(Ν2246.Ν2)-39 )+3 
MO- — μα τος Е. ( 2 2 - ( : 2) ) ) - 0.00000 $.. R Q 


2.((5-N22-2-N2)+1) 


ΝΙ:(Ν2-1).(((2.Ν2-Ν22)4Ν2./(Ν2246.Ν2)-3 )-1 
LM- Нинон н мау (Na?+6-Na)-3 )-1) = У a ) : ( : 2) ) ) - 0.00000 in. 
2-N2-((5-N22-2-N2)+1) 


FP = 0.12514 in. 
PH = 0.54092 in. 
LP = 1.07117 in. 
FL = 0.94603 in. 
DF = 0.21322 in. 
DL = 0.92169 in. 
FM = 0.92169 in. 
MO = 0.27831 in. 
LM = 0.21322 in. 
AF = 0.91936 in. 
AB = 0.27457 in. 


111893 Exploring Cube Roots Plate C 


If AL - 1/2 of CG, then the circle LM passes through the 
square root of AB x AK, being point E. 


BH:- — BD:= — DK.:- BK- BD 
2 

DN:-4/BD.DK BQ:=BK KS: BK HR:= BK 
BD-BQ DK: KS 

BC = —— ~ GK := — — BG := BK- GK 
BQ + DN KS + DN 
DH. HR 

DH := BH- BD ЕН:------ BF:= BH- FH 
HR + DN 





СЕ - BF- ВС AL:- CF DF: BF- BD 


NO:- DF FP:- ВН РО:- FP- DN 


d NO. DN 
d AD:- ———— ΑΒ:- AD- BD 
' ΡΟ 


AF:- АВ + ВЕ LM:- АЕ EL:AF AK:-AD+DK 


ΑΕΙ З ЕР АТ? АЕ, - АВАК АЕ|-АЕ;-0 





S 2 Νι-4 No:= 1.2 BK-N, 
Νι Νι М1-(2-М2-1 М1-,/2-М--1 
ВН----0 BD- - 0 к^ οι Же рМ---------0 BQ-N,-0 KS-N,=0 
2 2.N5 2.N5 2.N5 
Νι Ni: (№2 - 1) 


намо вс o a МОЇ o πε uu Βι(πα-1) g 


аа 2N 1 ана 2 N21 ана ана 1 2-8; 
. N, (N; - 1) "E мі (./2:85- 13) Νι../2.Ν; 1 Νι../2.Ν. 1 


= EU MENS REEL uL NETT, асыш > 
2.N5 -./2.N5- 1 2-(2-N2+,/2-N2- 1) 2-(2-N2+,/2-N2- 1) ^ 2.(2-н2-,/2-82-1) 
(/2-8а-1.8,(М2-1) 4. ам - 1-Nı (N2- 1) Ὁ ыз; ә Ms 3/7201) 
2.N2-[2-N2 + /2-N2- 1) 2:Ν2-[2-Να +,/2-N2- 1) 2 2.N2 


ο. №1261 ав. v, (/285-1- 1) 


DF - 


асин URL ew 
2.N2.[N2 - ,/2-Na - 1). (2-N2 «./2:N;- 1) 2. (2-55? - 2.Νρ- N2 /2 N2 1+1) 
3 
м, (Ма - 1).(2-N5 - 2-N5-./2:N5- 1 1) "m 
AF -0  EL-AF-0 LM-AF-O AK- -0 


2.(3.N2 + 2.Ν. Ἱ 6. N52 « 4. N5? - 2. N5../2.N5— 1 


2 
к М, 2. (Ма - 1)?.(2.N5 + 2-N5../2-N5 - 1-1) -- N;? (2.N; - 1) "m 
4-(3-N2+ 2-N2 1-6-N2°+4-N2°-2-N2/2 N2 - 1) 4. (2-N3 «. /2:N5 - 1) 


2:[2.Νο2- 2.Νρ- Νρ-./2.Νᾳ- 14 1 












NIW 


N,? (./2:N5- 1 - 1). 4.,? - (2.85 - 1)? -4-N2+1 


2 
4.[2.Νϱ- 2.N22 + мо /2 N2- 1- 1) 


АЕ2- = 0 AE, - AE, = 0 





111893D Exploring Cube Roots 


The circle AO passes through point M. FM equals half of CG. 


Νι:-39 №:=2 


AB:-N, ВК:- М AK:- ВК AB 
1 


= 


AC :- (AB?. AR) ° AG: (aB. AK?) 5 


сс BK 
σα = AG – AC CF τα ΒΗ := — 


2 
AH := ΑΒ: ΒΗ HP:=BH АР: /АН? + HP? 
_ АР НР АН 


АО: DO = — АҒ-АС-СЕ АБ :- —— 


2 
DF := AF- AD ЕМ:-СЕ MO:= АО 


Mo? | pF? + (po + FM)2| - o 





= 


Q| = 
ο| = 


9 (2 AK - (N + Νο) = 0 | 
Owes ac-[N,2.(N,+Ng)| = 0 AG — М: (№1 + №2)? -0 қ Этан” ШЕЛІ о 


1 
8 8 2 2 
темен - mi (n +) Ns 2-N1 + N х Мамам? O 


СЕ- -0 ΒΗ. 2 o AH--— 2 o Hp- 2 O AP- 
2 2 2 2 y2 
1 1 
2 3 2 3 
1/2 2 2 No ма. (М: + No) | + № (му + N2) | 2:Νι + М» 
АО----.,/2-М17-2-81-82-М527-0 DO-——-0 АБЕ- = Ар-------0 
4 4 2 4 
1 1 1 1 
2 8 2 8 2 8 2 8 
2. и (Мін Νο) | «Νο --2.Νι +2. Ni (му + N2) | ма. (N1 + ΝΟ) | му (Ns + No) | 
pp. u= 22 NL CRECEN E MM TO Мей - 
4 2 
mo- 72. [2.57 2-м. м+м? = 0 
2 1 1 
8 8 8 
аа (Мо + №2)? +2.Ni 2+ №2 ау №2. (М, + No) - 4. Мо. Ni 2. (№. + N3) Т 
2 1 
8 αὶ 9 213 
2 %2.581-К2-4(817-М2817) — 4. М1. Ni (Ni + Νο] 
MO - - 0 
8 
2 2 1 1 1 
8 8 8 8 8 
ЕЙ (Ny + №2) | " ЕЙ (Ny + N2) _ Ni. Ni (Ni + No) | u Νι ЕЙ (Ny + N.) u № ка? (м + N.) 


2 Generalize the work ої 07/25/93 for dividing the base AE with K constant. 


М := 3 №, := 5 АЕ := 1 


Го := 1..N1-1 p:- 1.. N5-1 
112493 POR Series IV 


AE 


AE 
AB: — AD:= — ЮК:= AD ΡΕ:- AD 
Νι 2 





2 2 BK BD-BG 
Вр := AD- АВ ВК:-./Вр“- DK^ BG:= — ВС- 
№ BK 


_ DK-BG 


р 
сс: AC:= AB4 BC. CE: АЕ-АС DF - СӨЗЕ το = [СЕ2 cg? 
BK CE 

















2 2 DF-AE DE-AE 
ЕЕ:= JDE +рЕ АН:= EF EH :- EF GH := EH- EG FH := EH - EF 


_ DFFH ,, | DE-FH 








кіз WJ = So DA ренні jJK:= DK-DJ HK = н/ж? 


AH J2:N J2-N4:0 0.265 0.707 1.591 4.243 
—— = 0.265 —— — — = 0.265  SeriesAHa 8:7 ——— SeriesAH - 
HK 2-(N; - 1) (N, - 1) Ῥ 2.(Ni — а) (№ - В) 0.53 1.414 3.182 8.485 
EH 2.N4,:N5-2.N5 - N42 2.N,;N5-2.N5.aq- Ni: В+2:о: B 
GH - 2.85 Ny: Nə: 2 = 2.85 SeriesEHg , p = Ny: Nə: 2 2 2 
(Np - 1) (ами № ам м -2-N1 +2) (№-в).(2.№ №а-2-№а +№ В -2.-М, а В + 2-@ 8) 
2.85 3 3.643 6 
SeriesEH - 
1.65 2 2.786 5.25 


2 


НК - 2.35269 


γ2:Νι 


πο e = 0.26517 
2. (№1-1). (№2- 1) 


Υ2.Νι 


а зт = 0.00000 
2-(Ni-1)-(N2-1) НК 


EH - 3.95105 
GH = 1.38633 


EH 
— = 2.85000 
GH 


N1- N2- ((2-N1-N2-2-N2-N1)+2) 
= 2.85000 
(N2-1). ((((2- N1- N2-2- N2)+N12)-2-N1)+2) 
Ni: N2- ((2-N1: N2-2-N2-N1)+2) 
-— = 0.00000 
(N2-1). ((((2-N1-N2-2-N2)+N12)-2-N1)+2) GH 
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G F ED CB 


















































120293.MCD POR Roots and Powers 
(Pyramid of Ratio Series V) 


Is the progression noticed in 11 29 93 a continuous phenomenon? 







































































AH 
АН:- 5 6:=1.. 7 ui CN 
(Ар;)? (Ас;)? 
АС; := AO; := АС; АЕ; := 
АР; 
2 2 
(AF5) (AE;) 
АЕ - АМ; := АЕ; Ар; := ΑΜΣ := АЕ; 
АО; АМ 
А 
2 2 
(Ар) (ACs) 
АС; := AK; := АО; АВ; = 1 
АМ АК; 
1 1 1 1 1 
З Гані" (АН)? (aH Y° (aH)? | 
^ |AEA] (Арл) ACA) | ABA] ` 
1 1 1 1 
2 2 2 2 
3 3 3 3 
4 4 4 4 
5 5 5 5 
6 6 6 6 






































АН АН АН АН 
1 142713” „4 





АН АН АН АН 
2 22 23 24 
АН АН АН АН 
3 , 2-7 3° 4 





AH AH AH AH 
4 42 43 44 
АН АН АН АН 


ББ Б 
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СР; АЕ; СР; AE; GP; АО; 
СН; := АН – AG; СР;:-,/ АС̧; GH; FO; := ————— ЕМ = ———— 5 а ———— 
АС; АС; АС; 
K; = GP; АС; jp СР;- АВ; 
АС; АС; 
GPA 
DMA = CK, = 
0 0 

0.271 0.135 

0.058 0.019 

0.019 4.728" 10:3 
7.838: 10-3 1.568: 10:3 
3.804: 10-3 6.34 10-4 
ENA _ DMA _ CK, 

| AH ) | АН | АЕ 
АР л АРл АРл BJA = 
0 0 

0.068 0.068 0.068 0.068 
6.466:10:3 6.466:10:3 6.466:10:3 6.466:10:3 
1.182:10:3 1.182:10:3 1.182:10:3 1.182:10:3 
3.135'10-4 3.135'10-4 3.135'10-4 3.135'10-4 
1.057:10-4 1.057:10-4 1.057:10-4 1.057:10-4 
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G F ED CB 
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ab - 0.83886 
ac - 1.04858 
ad - 1.31072 
ae = 1.63840 
af = 2.04800 
ag = 2.56000 
ap = 3.20000 


М, 
--- = 1.25000 
ар 


Ni 7 
— = 1.25000 
ab 
1 
Νι РУ 
--- = 1.25000 
ас 
1 
Ni 5 
— ` = 1.25000 
ad 
1 
Νι а 
--- = 1.25000 
ае 
1 
Νι 3 
— = 1.25000 
af 
1 
Ni 2 
— = 1.25000 


1 
aps 
— ` = 1.25000 
ab 
1 
ає 2 
ΞΕ 5 _ 1.25000 
ab 
1 
af т 
— = 1.25000 
ab 
1 
аез 
— ` = 1.25000 
ab 
1 
ad; 
---“ = 1.25000 
ab 
ac 
--- - 1.25000 


S 2 


120493 Exponential Series M^(1/2^N) 


A number is no more than a digital name used with the stipulation that the indexing system is further qualified by using as 
standard difference. In other words that the concept of ratio will employ a name called a number. Ratio, however, is independent of 
the naming convention. Given any ration, say, M, describe a two prime exponential series, M^1/2^N, where N is any whole ratio. 





To use the digital indexing system to apply names, let AC be the thing with which we seek to name an 
exponential series on. AB is our unit. As a number is a ratio, numbers are two dimensional. 


МІ = 1 № = 5 AB := МІ АС = No 


The circle is a two dimensional object which is capable of producing every ratio between two differences. 


BC:-AC-AB BD:=,/BC-AB AH:=./AB7+BD~2 СН.-АС-АН HN -./CH.AH 


" 2 2 z _ | ΜΝ 2 2 
C 1 5 А AJ := 4; AH + HN CJ :- AC - AJ JS := \/ CJ. AJ AK:-4 JS + AJ 


ο 
лу Απ ag АН? ap ΑΠ; ogg АЕ ЕЗ вс 
САК осы - АУ АС ӘР” ХБ 

l = = τ 

8 8 8 8 
AC?-AE-O0 АС%-АҒ-О0 AC?-AG-0 | АС? -АН-О 

5 6 7 8 


AC? - A1- 0 AC? -AJ- 0 AC? - AK - O0 AC? -AC- 0 





AC°-N, = 0.00000 


1 

AC 8 -AE = 0.00000 
2 

AC 8 -AF = 0.00000 
3 


AC 8 -AG = 0.00000 
4 


AC 8 -AH - 0.00000 





AC 8 -AI = 0.00000 
6 


AC 8 -AJ = 0.00000 
7 

AC 8 -AK = 0.00000 
8 

AC 8 -AC - 0.00000 


AC? - 1.00000 


1 

AC 8 = 1.24752 
2 

АС 8 = 1.55630 
3 

АС 8 = 1.94151 
4 

AC 8 = 2.42207 
5 

AC 8 = 3.02157 
6 

AC 8 = 3.76946 
7 

AC 8 = 4.70247 
8 

АС 8 = 5.86641 


00 | = 


AC 


οο| οι 


ΑΟ 
ΑΒ 


Мі - 1.00000 


АЕ - 1.24752 


АЕ - 1.55630 


АС - 1.94151 


АН - 2.42207 


ΑΙ = 3.02157 


AJ - 3.76946 


AK - 4.70247 


AC - 5.86641 


AC 


AC 
AB 


- 1.00000 


- 1.24752 


= 1.55630 


- 1.94151 


- 2.42207 


= 3.02157 


= 3.76946 


= 4.70247 


= 5.86641 


2 

8 АБ 
О 
АВ 

6 

8 ду 
АВ 


AC - 3.95000 in. 
AB - 0.67333 in. 
AE - 0.83998 in. 
AF - 1.04790 in. 
AG - 1.3072" in. 
AH - 1.63084 in. 


AI - 2.03450 in. 


AJ = 2.53807 in. 
AK = 3.16629 in. 


AC 


00 | © 


© | N 


AC 


ої» 


œo | 00 


Alternate method of creating an exponential series. 





М, = 2.97175 
8 A = 1.14585 
М18 Ξ 2.97175 B = 1.31296 
I C - 1.50446 
"i - 2.59350 nissan 
N; 8 = 2.26339 τών N,° = 1.00000 
, F - 2.26339 
eas 8 
N, 8 = 1.97530 G = 2.59350 м, 8-м, - 0.00000 
4 Н = 3.40517 
М, 8 = 1.72388 І = 3.90181 
3 J = 4.47087 N 
— 1 
N,8 = 1.50446 K - 0.87272 d x BS Б. bs ч = = = = 
2 L = 0.76163 | - 
М18 = 1.31296 M 0 66369 
1 
М, 8 = 1.14585 
9 
N; 8 = 3.40517 
10 
Νι 8 =3.90181 
1 
11 Е 5 9 
Z -1 = 2. 
"m = М18-А = 0.00000 8a B uic 
Νι 4.47087 N, 8 -K = 0.00000 i N, 8 -E = 0.00000 N, 8 -H = 0.00000 
-1 =. 6 10 
— -2 — = 
_ — Ny 8 -B = 0.00000 8. = 8 1- 
Νι 8 = 0.87272 N, 8 -L = 0.00000 К М18-Е = 0.00000 М, I = 0.00000 
-2 = 7 11 
— -8 _ — = 
Ni Š -0.76163 а =000000 Νι : -C = 0.00000 н, зс - 0.00000 N, 8 -J = 0.00000 
-3 "om 
N) 8 = 0.66469 М18-р = 0.00000 





120693 Alternate Method: Square Root 
Common Segment Common Endpoint 


№ = 6 № = 4 
АВ := М ВЕ:- №2 


ВЕ 
АЕ := АВ + ВЕ BD = аг 


рЕ := BD AD := BD + АВ 


AF :–4/ AD? - DF? AC:= AF 


АВ-АЕ-АС-0 


N2 

BD - -0 
2 
2 Ni + N2 


9 2 120693B Gruntwork IV on the Delian Solution. 


А, Are A, P and О collinear? Are A, К and М collinear? 


Мі:-5 № := 6 


ΑΟ:-Νι СЈ:= М AJ:AC-«CJ 
1 


o| = 


AE = (АС?. AJ) з (Ас.Ал2) 


CG:- AG- АС GJ:=CJ-CG GN - / са. GJ 


AE CJ 
AB := 2 CE := AE ΑΟ CH := 72 





J G F E DCB A 
BK? + BH? _ HK” 
2.BH 


ВК := AB HK:- CH HJ:=CH AH:-AJ-HJ ВН-АН-АВ BD -- 


AD := АВ + Вр DE:-AE-AD РК З /ΑΡ.ΡΕ GQ:-JAG.GJ CP:=,/ АС.СЕ 


“№ + № -|м (N; xj)? | 


АУ- (№: + №) =0 AE- (а? М Ni νο 


Q| = 


σα. "m ыма)? 





Q| = 


MN "n - 0 


- 0 AG - [Ni + 2-му®-м + N1- No 2) 


Q| = 


= 0 


2 


121193 


The structure іп red appears to be а constant. 


BL - 


BE := 


FL := 


FK := 











KT := 


HO := 


AC := 


N:=6 AB:=1 AL:-ABN 


Q| = 
Q| = 


ΑΙ. ΑΒ ВК = 5 AE:-(AB?.AL) AJ = (AB.AL2) 


JL. ЕЈ 
ΑΕ ΑΒ BJ:-AJ-AB JL:-BL-BJ EJ:-AJ-AE ЕЈ:= ———— 
JL+ BE 
JL+FJ BF:-BL-FL FP:=.\/BF-FL KR:=BK KL: BK 
FK. KR Al 
FL- KL IK := ——— AK:BK+AB АІ:-АК-ІК AD:= — 
KR+ FP 2 
FK.FP 
BL FH:= ——\ AF:-BF-AB АН:=АЕ+ЕН HI:- АТ- AH 
KT + FP 


KN? + DK? - DN? 
ΑΗ.ΗΙ DN:=AD KN:=BK DK:-AK-AD CK--—— — ~ 


2.DK 
KR НО AF AC 

AK-CK CI:-AI- AC С№:= / AC.CI ——- — = 0 --------0 
ІК НІ ЕР СМ 


S 2 


А : 


AB:=1 AL-N-O BL-(N-1)-0 ВК--2--0 AE-N?-0 AJ-N?-0 


1 2 2 і(1 
BE-IN3 -1)-0 BJ-N?-1/-0 л,-(м-м3)-о ку-м24м2-1/-0 

















1 2 1 
É | n?.(N— 1) N- N?.(N- 1) 
ΝΙΝ -1 _ FL -0 BF- -0 FP- -0 
FJ 5 - 0 2 2 2 
М3:1 N°41 N°41 N°41 
2 
ОЕА гала з 
3 з 8 8 22 - = 
κ. ТЫН ON анты. α МЗ + М3 +1]. м1 
Е | к-с А. = 0 
Ñ 1 
[3 | 1 1/1 201 112 / 1 
31.3 8 =| = = = = 

















1 1 | | 2 = 
з 3 М -2.N-N 
N”“.(N” -1 
НІ - -о 89- a B 
А 
NEN 
4 ο... 
1 2 Ж = 
pk. T +1 =O οκ. N3 +1/.(м3 +1) N3 N3 .1J..N 
1 4 
: ы 
ΜΝ n TM 
nF [а ч Le Ni 
Nj 1м +1 моно) (м+м? +1 
ка -0 CI 
4 Ξ 5 
Ν +1 ЕЖЕН 
2(1 π΄ 
CN - AM 
= 
F 
ы ai 5 
κε N?.1 AF 89483-51 
--------- — = ------- — -0 
ІК 1 ЕР N-1 





S 2 121293 The Square Root 
А, Square root by common segment common midpoint. Given AFand BE is GH their root? 


E 
AD := — БВ АВ := Ар – BD 


АЕ 
AE :- ВЕ + AB οσα CG := AC 


CD - AD- AC СН:-2-/с62-ср2 


GH ΑΕ. BE- O 


GH - /Ni.N2 = 0 





2 


121293B Generalize The Previous Square Root Figure 


Ni := 1 № := З Νο := 2 


АЕ 
АЕ := Ny Р AD := АЕ ΡΕ 
2 


ΡΕ АЕ 
ΡΕ = х. AE := Ар + ОЕ AB:= — 
3 


BD := AD - АВ BH := ΑΒ 


сн:-2./(вн)2-(вр)2 


οὐ ον Nan 
N5-./ Мз 


Š 6 E 


12 16 93, using 12 04 93.MCD 


AR 


AJ; = ,/AB5 AR JR; := AR - AJ; 
JW;:-./AJg-JRs AW; :=./ (Ας) + (JW;)? 


The figure presents me with a 




















AB; = progression. What is it's 
5 formula? It turns out not 
3.333 only that I can do square 
25 roots, but any two-prime root. 
It took me 48 pages of sieve 
2 work to realize what I was 
1.667 looking at. 











Euclidean Exponential Series 


(А)? ! 
АТ:=АВ АМ;:- АМ; AF; := ———— 
AWs | 


NR; := AR- AN; МХ; :=./AN5-NR5 


AX; := |/ (AN5)? + (Nx;)? 
What I find interesting, foremost, is the 














wy esie cec en ee — Mà 


AB; = AF; = AJ; = AN; = implication for number theory-- We learn 
exponential notation prior to any naturally 
2 ° occurring exponential examples- Here is 
3.333 538 опе example. Тһе figure removes the 
2.5 7.071 conception that exponentiation is purely а 
2 6.687 notational device and raises it's rank to 
1.667 6.389 that of a realistic abstraction. 




















(AF;)? 
AH; - AL; Ар, := АН; 


2 


(AN;) 
АХ; 


AR АР;:= ΑΧ; ALg:- 


AU := 



























































3.333 


2.5 











1.667 








AV := 











AF; = 





АЕ; = 





АР; = 











АС; 

















5 
3.333 
2.5 








АВ; 


2 
1.667 






























































Values found by the investigator of 
12 14 93 


j^ 





: АТ = 





























































































































6.771 
5.39 
4.585 
4.044 
3.65 
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040694 Inscribing А Circle In А Given Triangle 
Given three sides of a triangle, what is the 
length of the inscribed radius? 


АВ := З ВС := 4 АС:- 5 


AC? + ΑΒ’. Bc? 


2: AB 


FK:- ΑΚ. ΑΕ CF - | AC? AF? 
2 2 CF. AK 
CK =| FK? + CF? AN = — 


CK 

CF. AN ЕК. АМ 

= НМ: ——— 
CK CK 


АК := АС BD:=BC АЕ- 





АН: BF :- АВ- AF 








2 2 СЕ. ВО СЕ.ВМ HN. AB 
DF := BD -BF CD-4CF^4-DF^ ВМ:----- BE:= ——— GL: — — 
CD CD AH + BE 





AB BC AC 
Sı :=| ВС | S2:=| АС | SS - | АВ | 5:- 0. 2 
AC AB BC 
1 
/ δι + S> + $3 8 - 52 + Ss 8 + So — Ss 
Radius = В N 3 ë öv Š è è Radius = | 1 





2. 15; +52 +5 
151 4774, 1 


2 


2.25959 
2.13235 


AB 


0.58830 


DE 


BC - 


0.58830 


GL 


AC = 1.84623 


= 0.00000 


DE-GL 


ab, 


AC BCAB 


AF 


S, = 2.25959 
52 - 2.13235 


1.84623 


S3 = 


0.00000 


S1*S5)-S 
(S1+S2)-S3 Lc 


(S1*$3)-S2- 


(S2+S3)-S1- 


2. /S1+S2+S3 








042194 Тһе Cradle 
Are A, М, Ν colinear? 


М:-5 АВ:-1 AL:=AB-N 


Q| = 
= 


3 
ΑΡ-- АВ А АС-(Ав2.А1) AJ.-(AB AL?) 
BL:-AL-AB BP:- BL LR:=BL FL:-AL-AF 
BC:-AC-AB BJ: AJ-AB JL:=BL-BJ 


ВЕ:= AF- AB FJ:=AJ-AF СЕ:-АЕ-АС 








BF.FJ BP.FG ВС. CF 
ЕС := ——— GN - CD = — — 
ВЕ + JL BF ВС + FL 
BP. CD 
DM := Ар :=AC+CD AG:=AF+FG 
BC 
AG AD 


Ν 


+N 








% 
© 
| 
лы ч 
2 
Qm 
| 
кі 
Ми 
|| 
ο 
UJ 
с 
| 
ж” 
= 
QN 


ΑΕ /Ν-ο 


Ν.(Ν - 1) 
1 2 1 5 


ММЗ NŠ NŠ 11 


1 


м3. (М1) 


ОМ - 


1 
6 . 


ЖЖ a 
JN+N°+N°4N°H1 





1 2 1 
JN+N?+N°4N°41 


М-1 


AC-N?-0 AJ-N?-0 BL-(N-1)=0 FL-(N-./N)=0 


1 2 


alee ЕНЕМЕ вЕ-(/%-1)-0 


- 0 


- 0 


1 
2 Ν. N-1 
мо r УМ κα 
1 2 1 5 
N?.N?.N9.N9.1 
1| 1 
м.м 1 

CD - ——___—__—__—_—_- - 0 

2 1 5 


JN«N? NŠ .uN9.1 





p 1 2 1 
ме AN«N? . N2.N9.1 


a 4 э 
JN+N°+N°4N°H1 


AD - - 0 





1 1 2 1 
AD N°.\\/N+N°+N29+N°41 
N-1 


№ шо № := 2 Νο := 7 


R4 = JN Ro - .| №22 


The above is one way using a 
numbered line for values that do not 
have negative values. 


AC:-R, Вр = В, AB:N} 


042694 Tangents and Similarity Points. 





І 

| 

1 

І 

І 

І 

І 

) 

l 

жа 

Й / | 
1 т, nj 


| 
| 
м 
4 
й 
| 
| 
| 








What is the length of the АО, О being the similarity point? 
DE:-AB AE:-BD СЕ:- AC- АЕ 


E DE. AC 
^J CE 
Ns: Ri 
--------21 
К: - R2 


ΑΟ: 


Ns: Ri 


AO - ——— = 0 


Ri-R | 


AO = -21 


What is the length of the tangent GO? 


AG --R, GO 4 AO?-AcG? 


Кі N37 R,2.2.R,.R; - Ro” 
О 
2 
V (Ra - Ra) 


GO - 





What is the length of the tangent HO? 








В2._| N37 — R,2.2. R1 R2- Ro” 
О 





(Ri - Ra)? 





What is the length of line tangent to tangent of these circles? 


GO. AB 2 2 2 
LENT Y S GH - N3 -Ει -2-К1-К2-К- - 0 


What аге the names of the tangents AP and BP to 
the similarity point P? 














Мз R1 Мз В: N3: R2 
АР----- BPN- ———— LOCO S 
Rı R2 Κι Κο Κι Κο 
What is JP? 
2 2 2 
2-7 Βι../ Να. R,7-2. Ri: R2 - Во 
JP := AP -Ει ҮР-----------------------------0 
Κι + R2 
What is KP? 
gp YF BP К2: | Na - R;? - 2. Ri R2 - R2? 
—^ АР Kp. 0-12 230 
Κι Κο 
What is JK? 
JP.AB ЕГІЗ 2 
JK := JK- N3 -Ει -2-К1-К2-К- - 0 


АР 


04/27/94 The Chordal or Power Line of two Circles 


The solution for finding the chordal as outlined in 100 Great Problems of Elementary Mathematics 
Their History and Solution by Heinrich Dórrie did not lend itself to an ordered process, so I took 
a couple of minuets (Bach) and developed my own method. 

One of the attributes of the powerline is that a circle drawn with a center on the powerline 
which cuts one perpendicularly will cut the other as such. 

Given two circles find their chordal or power line given just their radius and difference 


between their centers. Then, pick a spot on the power line and write the equation for the 
tangent circle. 


Νι-ϐ Мо-2 Νι-6 R,-JN,? Βρ М2 AB:-Ng 


Ri Ro CD 
AC := —— BD: —— CD:=AB-(AC+BD) CE:= — 
AB 2 


AE := AC + CE BE := ΑΒ AE 


Ni RI E 
AE - ———————— = 0 
2.N3 
N37 - R42. g;? 
BE — ————————_ = O 
2.N3 


If these equations look familiar, see 01/08/93 The 
perpendicular of a Triangle would be on the powerline. 


Ма -.698 AF:=./AE7+N,2  AG-R, FG:=./AF*-R,” 


[νο « 4.54? - 2.R42- 2. Rz? 





2..| №2 












2 


042894 Power Point 


Given three circles find their power point and if it is at all possible, cut all three perpendicularly. Demonstrate an Algebraic 


name for the power point and the length of the resultant tangent. 


Мі:-3 № - 1 


GJ - 


+ ра "Ва (D2 = R3): (D2 ШЕ Ез) = 
(Di + D2 - рз) (Di + D2 + Оз). (Di - D2 + D3) (Di - D2 - Ds) 


М№з := 2 АС = 7.81447 АЕ := 6.96686 СЕ := 5.33279 


R-JN? Ra:-4|N5? R4: Να Юр -АС р, - AE Ds, := СЕ 


2 2 
(R,?+D,?-R,?) (R1? рай Ва?) 


AG := AH := 
2.Di 2.02 
2 
(ра? + D,?- D3?) 
АМ := ——— 
2.21 
2 2 АЕ. АН АМ. GK 
ЕМ := ,/ АЕ -АМ АК: — GK:= АК – AG GJ - ——— 
AM EM 


2 2 
2-D,7. (ра? +R,?- Rs?) = (2.2 + D2? - оз?) . (рі? -&,? - во?) 





2. | D,?. /(D, + Da - D3) (D, - D2 + Ds): (D; - D, + D3) (Di + Da + Юз) 


D R^ E 





2 


- 0 


2 


N,-2.27017 R, 
№ = 1.11001 в, 
№ = 1.12235 R; 
№ = 2.09689 


2.27017 ac = 1.74796 D; = 
1.11001  ,Ep.417617 р 
1.42235 CE = 3.95617 D; = 3.95617 


с 
AM - 1.38576 m AM ENS RE 





GJ = 2.00571 
JN = 1.68883 ((D12+D22)-D32)2 
АМ = 0.00000 
2.Di 





2.12. (DRR /(D;?*D;2) Ds?) (анны) вага 
2-[D,2.. (D. *D;)-Ds)(D;-D5)*D5) ((Dz-D:)*D5) (Di* Dz*D;) 





-GJ - 0.00000 





(D,2-R32.((R;2*R22)-R32-D,2)*D,2.D;52.((R22*R32)-D32))*(D22-R,2.((D52*R22)-R32)*D,2.D32.(R,2*R32)*D32-R,2.((R22*R32)-D32-R,2))*((D22-R22.(R352-D22-R22)*D32-R22.(D;-Rs).(D2*Rs))-D,2-R,2R22) 


(((D1*D2)-Ds) (D1*D2*Ds).((Di-D2)*Ds) (D1-Dz-Ds)) 





-JN - 0.00000 


2 


042994 


Given АВ, АЕ, БЕ, what is EF? 


N,:=2 No:=3 Мҙ:-5 АЕ:= М ВЕ := М.АВ := № 


AD.-BE РЕЗАВ DF.-AF-AD EF = (DF? + DE?) 


ЕЕ | N,7-2.N,.N5« N57 + Να” = 0 


EF-. N,7-2.N,.N5« Мо ΝΑ = 0 


N| = 


043094 Division М2 





` АВ := N; ВС := № 
А ВС.АС 
CD := 
| AB 
| №22 
| —— -BD- 0 
| N 


2 050194 Two Circles And A Parallel 


Given the radius of two tangent circles find the radius of the third that is tangent to the two circles and 
tangent to the parallel opposite AP which is tangent to the larger circle. 








The Algebraic name for GJ suggests 
a simpler method of construction. 


Rj,:-3 R3:-2 


DE:-R, BC:- Rə CN:- BC EQ:- DE CD:=BC CE:=CD+ DE 





NS- E 
ES = СМ NS:=CE SQ:=EQ-ES ΑΕ - "io AD := ΑΕ DE EP:- DE 
2 2 EP.AD DO.DE 
ΔΡ :=-/ АЕ - EP рО = ——— DL =: — AC:=AD-CD 
AP CD 
АР.АС АЕ. АО АО. МО DO. MR 
AM:- C— — A0:- — — MO := AO- AM MR- ————- во —— 
AE AP AO AD 
2 2 MR. DL 
DR:- DO- RO ΙΕ - DR-DL ML:-4/MR +LR Dae de 
LR.CK 2 2 
CK = DK — CD CH = "мі. СМ = BC MH = CM = CH 
СМ. GL 
MG := 2.MH GL:=ML-—-MG GJ - —— 
| Μα 
ві? 
Κα -- GJ-R35-0O0 
3 4-8 3 
2 
DE 
ET:-4.BC EV:-DE EU := — 
ET 


VW:=EU XY -EU ЕУ: DE СХ = BC 


EW :- EV + VW СУ := CX + XY 





GJo Ξ EU GJ - АЈ, Ξο 


S 2 


050494 Two Circles And А Tangent 


Given two circles, the difference between them and a point on one 
expressed as a ratio of the diameter, find the circle tangent to both at that 
point. 


Q 


(4.В1-0) - ах. (R2 + D- R4). (R2 + Ri - D) 


о 


2-dx-(Ro « D- Ri) - 4.D 





Rı=3 Во -2 D-2 dx:=2 


D.R) 

FK:-R, BC := Ro CH:=D FL:-2.FK  AK:- ———— 

Ку -R2 
ee πει Ra- D) (ВІ + Ro + DJ FL 
1 + D - R3 R,-R2-D . -Rı +R2 +D FG = — 
ЕК:---------- АО = R4: Ш ^ dx 

2.D К; - R2 
АО-АО 
GL:-FL-FG  GM:-JFG GL АЈ CARE AF := АК ΕΚ 


FJ:- AJ- АЕ JL:=FL-FJ JQ--JFJ.JL GJ:=FJ-FG 


2 2 GJ.GM QM.GM 
ОМ :=-/ (ЈО + GM) + GJ” GH = — НМ = —— 


JQ + GM JQ + GM 
HM. EH 
EF.-EK-FK EH:=EF+FG-GH НО - - - -- МО-НО-НМ 
ΚΜ.ΜΟ 
KM:-FK MN:= — — 
QM 


MN - -4.5 


) ак (R2 + D- R4). (R2 + Ri - 
2:dx.(R2 +D- Rj)- 4-0 





Ene ШЕ 


2 


АВ :- 2.38542 
CD :- 1.72917 


BD :- 3.17708 
dx := 1.22729 





N37 + R “= R2 


2 


2.N3 


From 042794 power line. 











EF. AB AB? 2.AB 
EF:- ВО EG: AB- CD BH — BJ---— Кіз 
EG BH dx 
JL:=AB-BJ JK-JL-EL GJ -./(2.AB- JL) JL 
JK.KO BD? + AB? - cp? 
KO - /(2.AB -KL).KL KN--— BPs — 
GJ + KO 2.BD 
JK.GJ 2 2 
JN:- ^^^ NP: BP-(BJ-JN) NO--.KO?.kN 
GJ + KO 
NO. NP OQ 5 5 
QN -- OQ:-QN-NO οκ- — GO - | (GJ + KO)? + JK 
KN 2 
AB. OR. 2 
SO := —— — ^  80--4.204157 
GO 


R,:-AB R39:-CD D:=BD 


(4: R4-D) - ах. (R2 + D- R4). (R2 +В, - D) 
2.dx. (R2 « D- R1) - 4.D 


SO - = 





(4. 1-0) - ах. (R2 + D- Ri) (R2 + В: - Ὁ) 


2 
- 4.204157 
2:dx.(R2- D- Rj)- 4.D 


АВ - 1.90625 іп. 
CD - 1.02083 in. 
BD - 2.41667 in. 
dx - 5.77984 

SO - 1.73133 in. 


KL - 0.65962 in. 


UV = 0.16880 іп. 
TM = 0.14146 in. 
dx2 = 14.43321 





4.AB-BD-dx.((CD+BD)-AB)-((CD+AB)-BD) 2 
2-dx-((CD+BD)-AB)-4-BD 

4.CD.BD-dx2:((AB+BD)-CD).((AB+CD)-BD) 2 

2.dx;.((AB*BD)-CD)-4-BD 








-SO - 0.00000 in. 


-UV - 0.00000 in. 















O 050694 A Ratio In Trisection 
А, What is AJ to CGP The resultant equation suggests this construction. 
σα _ CG? AJ 
A N:-6 3.—-4—— |--- = 0.00000 
FH FH FH 
FH:-1 
B СЕ:- FH AJ-XY - 0.000 in. 
А Ср 
K E 
J| H G| JF 
N 
M 
FH 2 2 cc? N 
CG:- — Еа- УСЕ σα 3 CD - —— 
N CE : 
M 

2 2 DG. EH 

DG := CG - CD EH:-2.EG BH - EG CH := FH 
3 
CG. AE 4.CG 2 
ВС :- ү СН? вн? AC:=2-BAE:=AC+CE AJ- 3.cG - -AJ-0 SN =й, ку ы 
СЕ CE2 Ξ = = 


á [3.N2 4) 
3.cG-4.CG?-AJ- O0 АУ--“ -0 АЈ-| —|-0 


S 2 


050794 А Trisection Ratio Given any angle to trisect, one the simply solves for N. 


In trisection, what is the ratio of FG/EK? 
N:-6 
AE AE 
AE:-1 ΕΗ - up HK - N AK := AE + EH + HK 


EJ. АК 





EJ := AE ЕК: EH + HK AD = —— СО:=АЕ 
EK 
AC 2 2 
АС: AD- CD BC - E CE:- AE BE:-4 СЕ -BC 
2 2 BD. AD 
BD := CD + ВС DE:=,/ BD + ВЕ DF := ———— 
DE 

EG := AE DG := DE + EG FG := DG – DF 

EF := AE- FG DK := AE + EK 

Algebraic Names. 

3 5 

FG 2-N.|,/N+1-(2—N)+(N+ 2)? o ЕК (N + 2) 2 

EK З EF 2.N-/N-1(N-2) 
The gist of the story is this. Once one knows (N + 2) 2 
the ratio between difference parts of a figure 
where one has been set up as a unit, for EF 2.М./М-1.(М-2 
example, AE ав unit and EF as а ratio of the АЕ. /М+1. (М - 2) АЕ. (М 4 2) —— = ο... - 0 
figure, then опе knows the multiple of the ЕЕ - в -0 ЕК- — 2N =0 EK = 
unit by which to project any of the = (ЇЧ + 2) 4 
remaining unknowns; i.e. EK/HK. -1 to 1. (N + 2) 2 

3 3 

FG AE-./N + 1-(N « 22 /N+2.(N+ 1)-(2 - N) : AE (νειὰ) o EF (N+ 2) ү ЕК N+2 O 





+ 1.(мч+ 2)? EF .|/N-1.(N-2 АЕ JN-1(N-2) ` HK 2 


ΑΕ - 1.00000 








ЕЕ - 0.26375 
FG - 0.73625 
EK - 0.77472 JN1*1-(N,-2) = 3.53272 
Р = 3.53272 
JN,*2? = 13.39433 
EF - 0.26375 VNit2 
1 
Νι = 3.64002 
2 > 
(ον. (πι -(2-N1)+(Ni+2) 2 )) FG (Ni+2) 2 EK 
Уым— i-— = 0.00000 --------------0.00000 
5 ЕК (2-Νι- [Νι-1.(Νι-2)) ΕΕ 
(N.+2)? 
2.N, /N;*1.(N,-2) EF 
AE-./N,*1.(Ni-2) AE.(Ni+2) (ame/m1(N-2) EF = 0.00000 
---------------ЕЕ = 0.00000 --------ЕК- 0.00000 5 EK 
,/М1%23 2-Кі (N1*2) 2 
АЕ. (_/Ni+1-(Ni+2)2+./N,+2-(Ni+1)-(2-N1)) eee +23 АЕ | yN:2?— m a) ооо 
і 5 τ... γε" 0.00000 — (/w,«1.(N,-2) АЕ 





051694А Tangent Diameter and Circles Choose a point along CF and the number of circles tanget to it and to the 


circumscribing circle and place them in the downright position. 


The first variable is just the chosen place for the tangent circles. The second is the number of circles to construct. 











CE 
CF:-2 ΕΙ М; -4 №:=2 d ni DE - СЕ-СРр EJ :- CE №5 
1 
EJ? 2 2 2 2 
DJ :=./ DE? + EJ? JG =- BE = СЕ EG -/ EJ? - JG? BG - | BE? EG 
JK. BD 
BJ:- BG-JG JK:=CE BD:=BJ-DJ ντ 
Algebraic Names: 
/ 2 2 2 
1 (81-1) Мі -2-М1-1-М2 “Мі 
CD - — =0 БЕ-------0 EJ -N2 =0 DJ- ————————————— = 0 
N: Νι Νι 
2 
МІ N2 (Ni - 1): N2 
JG — ——————————— = Q EG = ——__|___J. 
/m?- 2:8, +1+N27-Ny? /m?- 2:8, «1 « x2. 4? 
N,2-2.8,«1«2.N5?.N, - N57 
BG - ---------------------0 


(н,2- 2:Νι -1- м2.м12) 


(i N,7- 2:Νι +1+ 2.N5?.N, - №22 + №22.) 


Bj μασ πο ος 
JNi2-2.Ni + 13 Νο” Νι 


[2-м +. | ΝΙ12.ΝΙ.Ν07- 2.Νι- №22 + 1- 1) 


Га, 2- 2:3 +1 + N22- N12- N1) 


a] N,7-2-N,+ 1 +2.N22.NI -N2 -N1 - 2+2: - 1 


DH -- ——— a =o 
м. νι” 2.N, +1 1 2.557. N} - N2? «^. xj) 





ΒΡ — - 0 








2 





05/16/94B Tangent Diameter and Circles 


Choose a point along DF and the number of circles tanget to it and to the circumscribing circle and 
place them in the upright position. 


Мі:- 2 Мо:- 2 АЕ := 1 


ΡΕ 
DF:-AF DE - г AJ:- АР. М2 
1 


HJ:- AF ЕЕ: DF- DE FJ:= AJ- AF 


2 
2 2 EF 
EJ =| EF? + FJ? ЕС---- BF:=AF 
EJ 
ЕС:--/ EF? - EG? BG - BF^2- FG? ВЕ: ВС - EG 


HJ- BE 2 [(AJ- AF 2 
BJ = BE+EJ КЕ- 5 BC:=BF- [ЕР +|| πε КЕ BC — KE - 0 








2.8 - N1? +N] 
BC - 





м, (м, + м: Мо? - 2-м, Ма + Ny? + 2-8, 852 4-м, ΝΟ №2 +2. №.) 


2 


102794 Trivial Method Square Root 





AE is the square root of AB x AG. 


N:-5 ΑΒ - 1 
BG 
AG:= ABN BG:-AG-AB BF = —= 
FH? 
AF = AB+ BF FH:-BF DF =~ AD - АБ-РЕ 
BD:- AD- AB DG:=BG-BD FJ:= BF 


DF. DH 
DH :=,\/BD-DG ΡΕ ———— AE:-AB-BD-DE 
DH + FJ 


ΑΒ: AG - AE = О 


S 2 102894 Trivial Method Square Root 


AE is the square root of AB x AH. 


N:-5 AB:- 1 АН:-АВ-М BH:- AH- AB 


BH 

BG τα GK:- BG AG := АВ + BG 
ax? 

DG:- —— Ар: AG- DG AL := BG 
AG 


GL:=./AL7+AG? BD.-BG- DG рн .- вн BD 
DK-./BD.DH КІЗ АР? (AL + DK)? 


51 = GK So = GL S3 Ξ KL 


2 2 2 
So F 51 = S3 2 2 
GJ := —— — JL := / GL -GJ 


2.8, 





DG.GJ DK: GJ AF -FJ 
= —— AF:=AG-FG FJ := —— EF:- ———— 
GK GK FJ+ AL 


FG: AE := AF ΕΕ ΑΒ ΑΗ - AE = О 


Y 2 103194 Square Root of a Segment 


Given a unit divide a segment into N and its square. Let AB be the unit and 
BF the segment then BE is N and EF its square. Language begins with a 
naming convention. 


М:- 22 AB -1 


AF 
AF:- AB.N BF:-AF-AB АП- E 


AJ:= AF ΕΚ: ΑΕ BD -AD-AB BJ - | AB? + AJ? 


АВ.Вр АЈ.Вр 2 2 
ВС:----- DH:-AD DG := — — GH - | DH“ - DG 
BJ BJ 
AB. (BG + GH) 
HJ - BJ+BG+GH BC:=———__ AC = AB+ BC 
СЕ-СН 


СЕ - AF- АС CH:=,/AC-CF CE := — -U 
(СН -- ЕК) 


ЕЕ :- CF- СЕ BE:=BC+CE ΡΕ - ВЕ ΙΟΡ:-ΑΡ- AC BE7-EF- 0 


2 
N+N./4.N-3-2 2.М7-,/4.М-3-2.М-1 
ONA NO 2N-3-2 ο MELLE E 


BE 
2-М--:/4-М-3-1 2-М--:/4-М-3-1 
AE:-AB«BE unit = АВ 


ο 




















unit unit unit unit unit unit 





AE ВЕ | [EF ВЕ Же | ЕЕ 


There is a difference between a unit, and the number 1. A unit is any difference, when it is called а 
standard, then it is given the name of 1. 


Adding а multiplyer. 


Let OA be any difference what so ever and let 1 be any difference what so ever and called a standard, a unit, 
b or again a definition. It then follows that: 


МІ = 2.77083 № --. 5831925 Мә = N; + № № = 1.35844 


М№з 
Ао := М ипіє:= М m-— E апу := Ма mo:- m- unit anyo:- Jj any? + unit? 


unit. то any.mo 2 2 
ао------  ma:- — ——  ab:-4m -ma 
anyo anyo 
unit. (ab + ao) 
anyo Ap := Ns – (ро + unit) БЬр:- /(po-unit). Ap 
Ар-апу | 
AB:- — ——-— Во - Мз- (АВ + unit) 
any + bp 


AB Ns Bo Š 
unit any unit E 











2 


М, 122494 Power Line At Square Root 


In this square root figure, what is the Algebraic name of the 
tangent circle OS? 


W 
| U №:=5 AB-1 AJ-ABN 
| BJ 
S АР -/АВАЇ BJ:-AJ-AB Вб--- 
Gs? 
AG := АВ BG GS:=BG DG:= —— 
AG 


ЕС :– AG- АЕ BD:- BG- DG DJ:= BJ- BD 














DS.FG 
Қ DS:=./BD-DJ ЕК- BF :- AF AB 
| DJ.FK 
I H А вк-./ве2;кЕк2 ει. — BI- FI+ BF 
| DS 
| BK. BJ BJ. KP MP 
| ВР -- KP := BP- BK МР- OS = — 
| ΒΙ BK 2 
| | Algebraic Names 
| (N- 12 _ JN-(N - 1) 


2 SS S T й 2:(N+1) | 2.(N 4 / N^ 1) | 


у 122595 Two Prime Exponential Series 
O Developed Through The Powerline Progression 


М, А:-8 5-1. A 


N:-5 AB:= 1 


BO 
АО := АВ-М AG:=,/AB-AO BO:= АО – АВ dcr JZ := BJ 


JV:-BJ JO:=BJ BG ,:=AG-AB GO = BO - BG1 




















АЈ: СУ 
GW, = ,/BG;-GO; GJ; = BJ- BG, GH; = — — — 
1 1 1 1 1 1 JZ + GW] 
BG; + СН; 
BG 
ie BO - (BG; + GH;) 
GO5+1 
4/ (ВС; + СНУ. BO - (ВС; + GH;) | 
GW5,1 | := 
BJ - (BG; + GH;) 
GJ5.1 
єн | BJ - (BGs + GH) |-,/(BG5 + GH;).| BO - (BG; + GH5) | 
6+1 Е ЕЕ ======= == 
JZ + / (BG; + GH;)-| BO - (BG; + GH) | 
(N- 1)" 
HJ:-BJ-BGA ЕЈ:= ———— ВЕ ВО ВО FO:=FJ+JO 
2. (N + 1) 
εν НУ 2 und 
FV.-/BF.FO HR:-—..— BH:-BJ-HJ ВЕ- HR «BH 
FO-HR BR. BO BO-RU SU BH. SU ВК. ВР 
НМ = ———— BU:=—— --- RU:- BU- BR. SU:= —— — TV:- — PU: BP:-BU-PU ВЕ = AE := АВ + BE 
εν BH + HM BR 2 BR BH 








=» № N 
Ln A x ο 
+ x m | 
o 
S ° © 
IL !, IL 
° o ο 
п © 6 
о 
5 Э 2 мӣ 
га x lI 2 o | 
шій 2 990 
m a τ T 
п I 1 
a ο o < 
a т 9 < ο 
+ || 
Ф о 
z у ‘№ Alg Slo х 
ма m ош шй | 
T л © б 
"000050114 
5 x О ° q 
E о А м = 
πα... 





122694 Is Point G on DJ? 


(N- 1)? From 122494 
Is G, the intersection of FH and BK, on 2-(N+ 1) 


DJ? 


N:-5 АВ:-1 АЕ:=АВ.М БЕ:- ΑΕ AB 


BF 
BD EF:-BE EK := BE 
(м 1) 
AD :=,/AB-AF СЕ: ———— СЕ:- CE + EF 
2- (N + 1) 


DF := AF- Ар ВС:- БЕ-СЕ СН := 4 BC: CF 





CH.DF 
DG,:- ——— 
CF 
EK.BD 
BD:-AD-AB DG, := ——— 
BE 
DG, -DG2-0 
Alternately; 
CF. BE ВЕ. BF 
CH EM + BE 


DG; - DG, = 0 





S 2 010695 Alternate Method Quad Roots 


М:-5 ΑΟ -Ι АУ: АС.М 

CJ := AJ- АС АЕ :=-/ AC. AJ СЕ:-АЕ-АС 

ЕУ:- CJ- СЕ EN:- / CE. EJ BM:- ЕМ Ηο Ξ EN 
MN:-EN NO:-EN ВЕ:- ЕМ EH Ξ EN 


BJ: BE + EJ MJ:-4 BJ? + BM? МО: MN + NO 


BJ. MO МО. JL 
^ MJ JL:- MJ МІ GJ - 





ML: АС := АЈ – GJ 


(Ac.AJ9) -AG-0 


2 2 СН. MO 
CH := CE + EH CO :=4/ CH + HO KO = ———— CK := CO - KO 


σο 
СО-СК 
CD - —— — — Ар-АС-Ср 
CH 
1 8 1 
4 8 


(АСЗ. Ал) -Ар-о  N^-AG-0 N^-AD-O 





у 040195 Exponential Series-Roots and 
2 Powers 


I remember a dream was it? That exponential notation is not 
demonstrable in Geometric Grammar, that it is a pure conceptual 
abstract. 


Мі:-5 AB:=1 AF:= ΑΒ.ΝΙ 
6:- 0.3 2 


АМ 
№>=3 АЈО:= AB. N AN := AJ AJ := — АЈ нені 
2 ο 2 ο 1 ΑΕ 6-1 AF 


Аро = АЈо ῬΕῸ-- АЕ-Аро DOg:-./ADo.DFg АОо – `/ (роо)? + (Аро)? 








АҒ Νι 5+1 
AD5+1 mos 2. AJ E zi 
DF;.4 AF — АО; i й 
роза || | ло (АРА ue 
AO5+1 У АО; (AF - АО) + (АО;) з 2, АП | E pu 


S 2 


091395 A Study In Placement Given AE, AB, AC what is GH? 
AE AE 
N,:-8.028 N3 := 3.044 АЕ:= 1 AB:= — АС:= — 
Νι N2 
АЕ. BC GK 
CE:-AE-AC BC:=AC-AB GK- —— GH, := — 
CE 2 
(Ni - No) 
GH, - ——_—, = 0 
2-М1. (№ H 1 Given AE, AB, EF what is GH? 
AE AE AE EF? 
Мі:- 4.22537 N5:-1.23589 AD:- — АВ:= — DE:-AD EF - — CE - —— 
2 М, N2 AE 


EF. BE AD-FG 


BD:-AD-AB BE: Вр + рЕ EG:= FG := EG - EF СН2:- EF 





NI N22_ N. - №2 


- GH> = 0 
2.N. 
Given AE, AB, BG what is GH? 
AE AE 
Мі:- 4.22537 N5:-1.80385 АВ--- BG - — BE:=AE-AB 
N, № 
BG? BE. AE АЕ. BC ск 
BJ:- —— СЕ: —— ВС:ВЕ-СЕ GK - —— GH3:= — 
BE BE + BJ CE 2 





101495 Alternate Method Square Root 


For any AK is AC the root of AB x AF? 


Ny = 5 Nə := 4 
АВ := 1 AF:-AB NN, AK = AB. Nh ВЕ:- АЕ AB 


ΡΕ 2 2 
ET АО:- АВ + BO KM:- AO AM:- АК - KM 


GO := BO DJ := BAJ АМ Ар J AJ? - DJ” 


| КМ - AD CK = AD AC - || CK? - AK? 


AB.AF- AC = 0 





М, 102095 Four Times The Square 


AE 
Мі:-2 AE:=1 AB:= — 
М1 


BE =- AE- AB BF:=./AB-BE AF:=./ АВ? + ВЕ? 


EG? 
AC:= AF СЕ-АЕ-АС Еб:-СЕ DE: F 


BD? 


EM, | 
4.(AB- DE) 


AD := AE- DE ОС := \/ AD- DE BD := AE - (AB + DE) 


Algebraic Names: 











BD := AG - (AB + DG) 


110195 A Modification Of The Square Root Figure, Gemini Roots 


On a given segment and from any point on that segment construct a 
square and a segment that will divide that square by (N-1)/2 times. 


Мі:- 5 №:=2 АС := 1 


_ AG 


AG 


1 


FG:= EG- EF FN:=./AF-FG GN:=./ FN? « FG? 
2 2 ЕС ΕΕ 
EK - | GK? ЕС? EO — 


DE. DJ 


EG := AE EF := AF := AE + EF 





АЕ: 


GK := GN 





AE 
OK := EO+ EK DE - N 


О. 





2 
EO. DJ 
DJ := OK- DO CD - CE := CD + DE CJ := —— 


2 
2 2 GM 
CG:- AG- АС GJ -JCG^«CJ^ GM:=GJ DG := ie. 
Nı-1 УАВ-Р@ _, 
2 BD . 


DO :- J DE? + ko? 
2 2 
AC:-AE- CE AJ:=./AC*+CJ 


2 


110595 Alternate Method Gemini Roots 


Νι-6 М»: 


м 
А 
т А 
А 
a ДА 
d + 
o 
< 2% 
Il, ЦА 
A O 
Q m 
fx 
A 
x < О 
1, " E 
5 m | а 
" Ш а. 
Z ЦА 
< © о 
Ш 2 ο < 
o m ο ім 
= x < а а 
= 44, «ο | 
р E < ч “ < " 
um || 
 ὁ то о 
м [αι 
x < а < а 5 |B 
©, м Ра ‘ a |9 
|^ Ë: < = ° 
п Коо o 18 | 
fz, = m | sia 
< m < ΤΙ. ë 
τη = 
= AE = 2 Б 
1, І, 1, ШИИ I. 
© = о О m m 
< < Ω о a ο 
ОЕ = CEN >: -Ї m 
ЖА a 
aa 
° Fa μμ. ы 
Он e 
РА N πινω m 
„М 
ҚР... 2... Em 


120195 Method For Equals 
Given AB find NP. 


МІ = 5 


AH 
АН := 1 АБ ты ЕН: АЕ EP:= AE AP = 4 2. AE? 


AE 
AB:=-— СЕЗАВ CH - EH«CE CL - J 2. cE? 
1 


CL. ΑΗ EP.MP 

АМ = —— — MP:= AP- AM NP - ———— 
CH AP 

1 (81-1) (νι - 1) 

2 (Νι 11) (Ny + 1) 





Y (2 12 07 95.МСр 


Given three sides of а triangle, determine the length of the Euler 
line. Work the drawing from each of the sides. 


Scholia: 100 Great Problems of Elementary Mathematics H. Dorrie Problem 27 Euler's Line 


NN А, бійе 1 бійе 2 Side 3 
а» 5-0.2 AC-|Side2| BC- Side3  AB-|Side 1 
Side 3 Side 1 Side 2 


2 2 
АК; Б. (вц) 
АВ; АВ; 








АВ; 
AE; := E Aks := ACs БІ;:- ВС; Аі;:- 


hi 
АБ; := AB; - Bhs his := Аһ;- Аі; Ajs:= Аі; + = 
BC 

š 2 . 12 А š б 

Сів = 4 (АС) - (Ајә) ВЕБ АЕ; | Вір - АВБ-Аів Bgš:= — 
ВС;-ВЕ; Віз Ғе 
Bf; := "ЕЕ fg5:= ВЕ; - Bg; Ое; := π΄ οἱ ,———,0 
15 


АС; 
BUs = if| Ugg, (Um) + (ваз)? e] AM5 Απ. πο 
Bn;:- ABs- Απρ пМҙ-,/(АМ;)2-(Аш)2 BM; := | (nMg) + (ва)? 


2.BM Вп; BS nMs.BS 
б BG; = б б Gs б б 


5: ë= 


BS; := 
ВМ; ВМ; 








Y (2 TRIANGLE :- (Side 1 + Side 2 > Side 3) (Side 1 + Side З > Side 2) (Side 2 + Side З > Side 1) 


О 

AG; := AB5- BG; ASs:=. (AG) 2 + (GS)? М5;:- BM;- BS; Í 
1 (As;)? 1 1 (Ms;)? 
AUsš:= BU; MU;:-./(AU;)?-(AM;)? Аеҙ- али обо амт 


The following sequence is from 06 07 93.MCD. In that paper I treated it as а 
problem between two triangles, which it is. One can restate it as finding the 
fourth side of a quadrilateral by pulling up a line. 


εΜς:- Ағ AM; Sms5:=eMs Ses:= (As;)? - (лез)? Mm; :- беҙ 


Um; - if| AC; < „| (BCs)? + (AB;)? , MU; - Mm; , MU; + Mm; 


SU; - (Ums)? + (Sm;)? UO; := 3.80; 
Due to the way in which certain lines lay, the above switch was needed. 
Is this a TRIANGLE = 1 ? 


Side_1 = 14.07583 Side_2 = 3.42377 Side_3 = 11.91932 

















505 = ОО; = АО; = 
5.58256 16.74768 8.382562 
5.58256 16.74768 8.382562 
5.58256 16.74768 8.382562 


























122095 Just For Fun 





N:=3 
2 
EJ 
EF := 1 EJ:=EF-.N ноз AF := AE + EF 


AF 2 2 
ο БЕ:- АВ БЕ: BF- EF BH - ВЕ BJ:- / EJ + BE 


_ BE BH BE. BG 


BD BG := BD BC := ——— GH: BH- BG РЕ- BE- BD 
BJ BJ 


НО := DE EG, Е BE? = вс2 GJ :- BJ - BG EG» = EJ - GJ 


Qin 
Qin 


SH і (вс2.вғ) -вр-о (Bc Br? -ве-о 
HO EG; 


3 3 
Bo MP NA о 


2.(n2 4 i)” 


2 





122195 Pascal's Triangle With Exponential Division 
N:-7 
АВ :=1 АП: АВ.М АС-- /АВАРр BD:-AD-AB CD - AD - ΑΟ 


BC: BD-CD CF-./BC.CD CF -4/BC.CD DF -4cr?^.cp? 


DF.BD DK. BC FK.FK HK.HK 
= —— FK:- —— HK- JK := о 


DK = ——— | 

Ср BD DK FK 
— МВ | N«1)-0 τ | N+1)*-0 --- N+ 1) - 0 
ЕК HK JK 


A more civil figure. 


BE.BH BD. BG 
= —— BG:=BD BC - ——— 
BF BE 


вк -(VN+1)=0 ap (VN ει) =o ве -(МН+1ї) =o 


BD 


й 


Фін 


АВ- 1 АС:- М BG - AG – АВ AF = (АВ.АСЗ) BF := AF ΑΒ 





BJ.BF ВН. BE 
BJ:-BF BE:= BH: BE BC:- — — 
BF 
2 3 
BG N-1 BG (М-1) BG (М-1) 
— s а — ο eg. О 








BF 3 BE а 72 BC g 59 
A 3 3 
N -1 es i] F 





АВ := 1 ΑΕΞΝ ВЕ:- АЕ-АВ AE:=,/AB-AF BE:-AE-AB BH:= BE 


2 


122995 


Given AC апа CE find BC. 





М: := 4 Мо := 9 


2 2 АС.АС 
АС - М СЕ:- М2 АЕ:- АС + СЕ” AD := ——— 


АЕ 
2 
АП 
АВ:- —— ВС: АС – АВ BD :– ./AB.BC 
AC 
2 2 
CD - BC + BD DE := AE AD 
Ni «Νο N17- N2 
BC-—.— — -0 BD-— —— =0 AB-|N;- 
Νι + № МІ + М2 
№2 Νρ΄ 
AD – -ο DE- - 0 


010496 Тһе Archamedian Paper Trisector- Without the Numbers. 


Given any circle AB. 
Given any circle BC such that BC < 2AB. 
Construct AE such that AE = АС. 
f As AC = AB + BC and AD = AB so too DE = BC. 
E Construct DH parallel to BD. Construct CE. 

As AB = AD and AC = AE, A ABD is proportional (о A ACE, therefore CE is parallel to BD. 
D From here one can take two paths. 

Construct GJ parallel to EF. 


As CE is parallel to DH, DG = CH. 





As GJ is parallel to EF, DG = FJ. 


1 
As Z HBJ is opposite and equal to Z GBD, DG - HJ, therefore Z DG is 3 CF. 
As CE is parallel to DH and EF is parallel to GJ, EGBD is equilateral. 
By construction DK = KM. 


As DH is parallel to CE, CH - DG. 





1 
As DK is equal and opposite CH, MK + DK + DG is 3 DG. 


2 


010796 Rusty Cubes 





A rusty Compass construction for the duplication of 
the cube. 


AD AG 
Ар-2 AB= -- AG:-4 2.АВ2 AF- ——.8 


AC:-AF AC = 1.257079 


Qin 
Qin 


(AB?.AD) = 1.259921 an^ ap) - 1.002261 


I remember a rusty construction for squaring a 
circle off the base of a right triangle. Here is one 
more rust pile construction. 


2 


М, 01089684 Alternate Method Power Line 


R,:-2 R5:- 5 D := 4 
рЕ = Кі KM:-R2 EK:=D DM:=DE+EK+KM 
EF:= DE JK - KM FJ:= ЕК - (EF AD := DM 


ВМ: DM ПЕ: DE+EF JM = JK+ KM 


DF.FJ DM 
FG:- ——— GJ:--FJ-FG DI: —— 
DF + JM 2 
AD.FG 
DG:- DF + FG СІ: DI-DG СІ- DI GN - pr 
GI. GN 
СН: ----- DH := DF + FG + GH DH = 1.375 
CI+ GN 


HM :- DM - DH 


(Ri + R2 + О). (В: - R2 + D) 
2.0 


DH - 


(Ro +В: + р) (R2- R1 + D) 
2.D 


HM - 





2 


01 08 96.MCD The figure cuts the base line іп quad roots. As such it would be another trivial method 


for doing quad roots, however I am interested in some of the ratio's of the figure 
instead. 


AG 
N-5 AG:=N Gd MER BG := AG - AB 


Фін 


BG 3 
Hor. AD:-4/AB.AG AC:=\AB АС 


= 


4 
АЕ := (AB-AG?) BC:- AC- AB FG:= AG АЕ 


DG:- AG- AD BD : Ар - АВ DK-:- | BD. DG 


вк /вр?зрк? ακ--./ DG? + рк? 


BK. BC GK.FG 


BJ: : 

BG BG 
GL AG 
— =5 — = 5 
BJ AB 


Plug in AG here. AB will 
become "1". 


N=5 








3 а 1 ы 
AG\* (Αα) (Αα) (ас)? 3 2 1 ο 
wel e uta 4 4 4 4 
СК (AB AB AB AB) _ ӨК N +N +N +N ο 
сі. 8 I GL 3 Й 
4 4 


с 
N 
= 


0 
= == — -- 3 2 1 ο 
BK Αα): (aG\* (АС)! (СІ BK "AE е 
----||---! ы-і +/—] +|— = 0 М+М +N +N /-0 
BJ (АВ AB AB AB BJ 


BD.BC BD.CD BD.DF BD.FG 
CD := Ар – АС ОЕ: AF-AD BM - ——— CN - ———— DP:- — FQ:- ——— 
BG BG BG BG 
5 3 ы 2 2 ы 
4 4 4 4 4 4 


1 
4 
АС АС АС 
+ | — +|——| + — - 0 
cj (is) “(ш) 


BG (АС AG (АС 
BM | АВ ΑΒ (АВ 

5 3 3 2 2 1 ο 
BG |2 а аз 4 а а η 
—.-iN^.N«N* ΝΤ ν ντ ιν м“) = 0 


ЫСЫСЫ 


3 1 ο -1 
BG аа ааа 
— (мм iN ti N ам ммм J-0 


2/8 
zo 
кән жәнне 
ЗЕ 
t 
ч 
ЗЕ 
Fe 
== 
JE 
N 
N 
Фін 
ЗЕ 
фін 
=, 
Фо 
d 
p EM 
фін 
| 


| 


N 
N 
E 





с 
N 
= 
= 
° 
° 
= 
N 


еее 


3 2 1 1 0 0 -1 -2 
BG 4 4 4 4 4 4 4 4 
---- ыы ы м.м мм ἐν - 0 


СЫСЫ 


2 1 0 0 -1 -1 -2 -3 
BG 4 4 4 4 4 
---- ανν ιν ιν A.N * ιν Nî un? - 0 


ЕЕ 

Q) 

an 

ЧЕ 
AIN 

>| > 

ЗЕ 
фін 

+ 

>| > 

ЧЕ 
AIO 

+ 

>| > 

ЧЕ 
AJO 

>| > 

ЗЕ 
він 

>| > 

Q| J 
= 
N 

>| > 

ЗЕ 
хо 


> 





FQ 
Ξ к 2 з B Ξ 
ΑΩ Қақ ο AG |N EE AG | АС «AG. AB 
вм | 1 5 6 вм | 1 ο cn | 1 4 
AG “.АВ“ АВ“ Ν΄-Ν΄ AG^.AB^ -AB 
E. ы = з 2 
Te о Αα. EAE AG | Ν:Ν |, 
CN = о ΡΡ E 54 ΡΡ 2 
Ν΄-Ν΄ AGÎ.ABÎ АВ“ Ν΄-Ν΄ 
= - 2 E. 
AG Бак САВ E 
FQ E. = FQ 5 
АС “.АВ“ - AB Š Ν΄-Ν΄ 





011396 Pyramid of Ratios VI, Moving the Point 


N,:-5 № :- 7 


AD 
AD:-1 AB:= — 
Ny 


BC 





_ BD.BE 


EF:-AF-AE ΑΕ 


BD := AD- AB 


N; = МІ № = № 


BG := 





2 2 АЕ. АО 
BG АЕ := / AB + BE АС: АВ-ВС АЕ- 


М М» 


А-6 
А:-2. М 0:=2. № JSeriesAFA 5 := ————— —- 
' (A - 1): (ó — 1) 
4 3 2.666667 2.5 2.4 2.333333 
3 2.25 2 1.875 1.8 1.75 
SeriesAF - 
2.666667 2 1.777778 1.666667 1.6 1.555556 
2.5 1.875 1.666667 1.5625 1.5 1.458333 
2 2 2 2 СЕ. AD DG (Мә +Ny- 1) 
DG := 4 BD + BG CE :=4 BC ΒΕ DF:- ——— GF :=DG-DF — – — ———— = 
AC GF (№ - 1) 
3 2 1.666667 1.5 1.4 1.333333 
(5-А-1) 4 2.5 2 1.75 1.6 1.5 
SeriesDGA 5:- ———— —  SeriesDG = 
(8 — 1) 5 3 2.333333 2 1.8 1.666667 
6 3.5 2.666667 2.25 2 1.833333 


011696 


The figure cuts the base in Cube Roots and provides some interesting ratios. 


N := 10 


AG B 
AG:=N АВ: — ВС: AG-AB BO:= — 

М 2 

= 

3 


АС :_ (АВ2.АС)  BC.- AC- AB 


АЕ := (AB-AG?) BF:-AF-AB  FG.:- BG- BF 














A BC.BG 
HJ: — —-. BD:= HJ рае: BG- BD 
BC + FG 
DJ -4/BD.DG GJ:=./DJ7+DG" BJ- J рз? + BD? 
GJ.FG BJ.BC 
BG BG 
AG GN 
τ В — -10 
АВ ΒΜ 
2 1 о 2 1 0 
3 3 3 GJ 3 3 3 
AB AB AB _ N?.N?.N 
— | «|——| + ——| =1.679602 Gy 1979602 ^" — - 1.679602 
AG AG AG 2 
3 
2 1 ο Ν 
3 1 ο 


AG)? (Aq)? BJ 2 1 0 
+ |, А = '7.796024 — = 7.796024 3 3 3 
BM М +N +N = 7.796024 





BD. BC BD.CF BD.FG 
CF:- AF- AC BP := — CD - ΕΝ := ——— 
BG BG BG 


1 
AG AG AG AG)? (АС 
{55} Қаз) ,[A7] 1/23] |] . 45.981959 
AB AB AB AB AB 


4 3 2 2 1 
оол 2а BG 
N?.N? + МЗ + NOB. NŠ +N? = 43.981959 gp = 43:981959 





0 
3 


[<] 


2 0 


1 1 8 0 1 
AG)? (AG? (ac)? (AG? (as)? (AB)? 
Am рч уаз | роми | ар -20.414617 
AB AB AB AB AG AG 
3 2 1 1 0 


A 5 5 - BG 
1 - 
N°+N°+N°4N°4N°+— = 20.414617 ср” 20:414617 


ы 
N8 
2 1 9 ο 1 2 
AG)? (AG? (Aq? (AG)? (Ав)? (AB)? 
— | +|— | + —| +| —| +| —| +|— | 29.475626 
AB AB AB AB AG AG 
2 1 ο ο 
3 lg „з „3 4 1 BG 
N +N +N +N --------9.475626 — = 9.475626 
1' 2 FR 
3 3 


Э 2 5 
3 3 3 
AG? + AB?.AG AG N?.N 
—— 577 77 7.-48.868844 “ - 48.868844  — ——-— - 48.868844 
1 4 58 BP 1 0 
AG? .AB? - AB? N? мз 
- A 4 2 2 4 2 
ρα A = 3 3 
3 3 3 N +N 
AG? + AB?.AG AG _ 
— ——— —4--22.682908 Ст = 22.682908 | о 229082908 
= a з оз 
AG ?.AB AB? N -N 
2 1 1 
3 3 
AG + AB?.AG AG М+М 
ПИ МО 11 -10.528473 ““ - 10.528473 — —— —- - 10.528473 
1 2 FR 1 0 
3 3 


AG?.AB? _ ΑΒ мм 





011796A Right Triangle In A Given Ratio 


Given AE and AB on AE, place a right triangle on BE as 
base such that the opposite sides are in the ratio of AB 
to AE. 


N:-3 
АВ := 1 АЕ:=АВ.М ВЕ --AE-AB 
BE 
BD EC DF:-BD DE:=BD AD := АВ + Вр 
2 2 AD. AD 
DH := BD AH := 4 AD + DH AG := —— 


AH 
GH:- AH- AG FG:=GH AF := AH - (FG + GH) 








2 2 2 
S3 +51 - 52 
$1=АР 52-ΑΕ S34-DF CD: ————-——-—- BC:- BD- CD 
2.8, 
CE:=CD+DE CF-./BC.CE ВЕ-_/ВС?. СЕ? EF:=./CE*+CF* АС:-Ар-Ср 
AE EF N2 IN 2 


N-1 N -N 25 
2 = 
сайта М +1 J| N2«1 J| N2«1 


0117968 Divide The Sides Of A Triangle In А Given Ratio 


Given AG and AB on AG and a right triangle on BG divide the sides of 
the triangle such that a section on one side is to the other as AB is to 
AG. 


Мі:-5 М№:=9 


BG 
АВ:-1 АСс:= АВ.М ВС: AG- АВ BEI 
N1? +N; 
AC := —— — AF:= АВ + ВЕ ΟΕ -ΔΕ- АС 
2 
N; + 1 


СЕ 
ВС := АС – AB BD οι DF := BF ΒΡ 
2 





DF.FO 2 2 
DG := BG- BD DM:-4BD.DG FO:-BF EF: ————— AE:-AF-EF EO :=./ EF + РО 
FO + DM 
EO- (DM -- FO) EF.AE 





MO: г КМ:- МО-(ЕК+ЕО) НК:-КМ НМ:-,/2.км2 
FO EO 

BM :=./BD7+DM2 BH-BM-HM GM-./DG?.DM) LM: HM GL - GM- LM 

AG GL 


012196 More On Cube Roots 


N:-5 BH:- 1 


BP:- BH HQ = BH 


H 
РЕ. GO := BG GN := BG NO: BH GH: BG 


BG 2 2 
BE := N EG := BG- BE EO - EG + GO 


_ GO.NO 


EM 
EM := MO- EO EL:- — LK:-EL 
EO 2 


MO : 


Lk? 
LO :- EO+ EL Ἔτη EJ := EL- LJ 








ЕО.ЕЈ 
АЕ = а АН-АЕ-ЕС-ОН АВ - АН – BH 
ЕС-ЕМ GO. EM 
DE:- ———— DM:= ——— BD =BG- (EG + DE) 
EO EO 
BD. BP DH.DM 
ВС:------ DH := BH- BD_ DF := ————— АС:=АВ+ВС ΑΕ: АВ + Вр + DF 
BP + DM DM + HQ 
1 1 
8 8 


(AB?.AH) -Ас-о (aB.AH?) -АҒ-О 


012296 Trivial Method Square Root 


For any E between M and L, AM is the 
square root of AB x AE. 


Νι-6 N5:-3 


FL 
AF:-1 ΑἹ АРМ; FL:-AL-AF ВД 
АМ? 


АМ := \/AF-AL AJ:=AF+FJ AG:- —— 
AJ 
GL 


GL := AL- AG GK:= — FG:= Аа – АЕ 
N2 
FK := GK + FG KL:-FL-FK ЕК-:-./ FK-KL 
2 2 AK. AJ 
АК = ЕК + AF AE:=,/ АК -EK ΑΟ - E ` 
DE:-AE-AD BD:=DE АВ:- AE-2.BD 





ΑΒ: AE AM = 0 


012496 Tangent 
The tangent from any point outside a circle is equal to the 


square root of the difference to the circle and that 
difference plus the diameter of the circle. 


N:-5 AB:=1 AE:= ΑΒ.Ν 
BE 
BE := AE - AB ud ч AD :- АВ + BD 


DH. DM 
DM := BD DH := BD CD - ——— 
AD 

BC := BD - CD СЕ := BE - BC 


CJ:=,/BC-CE AJ:=,/ (AB + BC)? + cJ? 
Αύ-/Ν-Ο AJ-./AB-AE=0 


АС:- АВ + ВС 2.АВ. σ-ο 





-А 
(1 +N) 





012596 On Cubes 


Given a point on BD (a point on the cubes 
powerline), project to the point of cubic 
similarity. 

N:-9 BE:- 1 


BE 
BD := Е DK := BD DJ:=BD JK:- ВЕ DE:= BD 


BD 2 2 
EET CD := BD- BC CK:=,/CD «DK 





DK. JK CH 
HK = ——— CH := HK - CK CF := — 
CK 2 
DK. ΕΚ CD.FK 
FK := CK + CF GK = ——— FG:= —— 
CK CK 
GJ- DK 
GJ := JK - GK AD := ——— ΑΕ: AD ΡΕ 
FG 
AB := AE - BE 
(2.N - 1)2 
2.(N — 1) |4.N? - 2. N + 1) 
1 
2.(N - 1).|4.N? - 2. N + 1) 
8.N? 12.Ν216.Ν-1 1 


8-N°_12-N7+6-N-2 sN?-12.N?.6.N- 2 





М1 (Ма + 2- N3) 


012996 Linear division 
2. (N2 + N3) 





МІ := 2 № := З Ns -9 


ΑΕ, AC.CF 


АЕ:= Ni АН = № AC:-—- СЕ №: ВС- СЕ = AC 




















BC.CE AH. CD Νι: Να 
ВЕ := CE+BC СО:= — ПЕ: СЕ-СО AD:=AC+CD DG - ——— BC- 
BE AC 2. М2 
МІ №2 Ni: (№2 + 2. №) Мі - Ns Nə: Ns 
DE- ———__=0 Ар---------0 ο-------ο а = 
2. (№ + Να) 2. (Na + Να) 2. (№2 + Να) № + Ns 
2 
— N (№. - №) 
Linear division 
N1: N2- N>. Ns + №3: N4 
N,:-4 Nə := 4 Ns - 2 №4 := З 
АС. СЕ 
АЕ := М АН:= №2 АС := Мз СЕ := М ВС := СЕ :- АЕ ΑΟ 
ВС. СЕ СЕ.СЕ 
ВЕ:= CE + BC CD - ——— ПЕ: CE- Ср АП: АС + CD DG := 
ВЕ ВЕ 
2 
N3: М4 Мо (№1 - Ns) №. (Мі № + Ni: Na - №2. N) 
BC - - 0 БЕ-------.--.:->--:--- AD — —_____Y——_ = 0 
No N,:N5- №. Ма + М з N4 N - №2 - Мо N3 + Ns: N4 
N3- Ма. (№: - Να) N2: Ма (N: - Να) 
СО------:----.------0 DG - ———————— -0 





— Ni- N2-N2 Ng+Ng N4 ` — Ni- №2 №: Να: Να-Να ` 





2 





013196 On Gemini Roots 


A U 


Hitting AO from any RT while 
maintaining Gemini Roots. 


Мі:-5 №:=3 ВС = 1 
CJ 
BJ := BC.N, CJ:- BJ- BC CI - E 
IJ:- СІ ВЕ:= 4 ВС.ВЈ AB:= ВЕ 
АЕ := АВ + ВЕ CF:=BF-BC FJ:= СО - СЕ 


FO:-JCF.FJ CR:-CJ.N, HS:- CR 


FI FO 
FI := FJ-IJ FG := ———— AG = АВ + ВЕ + FG 
FO + HS 
2 2 OS.FO HS.GO АС-ҒО 
OS:-4(HS-FO) -FI СО:= ———— АЈ = АЕ + ЕЈ GL:- ——— FU = —— 
HS + FO OS GL 
РО. АД FO. (AF - CF) AG-DK 
AH := ————— DK := —— ————— AD := —— — АС-АЕ-СЕ CD:= AD- АС 
FU + ЕЈ FU - CF GL 
Ск рн СО. (CR + EN) 
CH:- AH- АС ΡΗΞΟΗ- ΟΡ HJ:=CJ-CH EN := ——— CE = ———————— 
CD + HJ CR 
AF AE 
AE := АС + СЕ ——- —-0 BD:=BC+CD BH:= BC+ CH 
FO EN 


BC.BJ- BD-BH = O 


М, 020296 Find А Segment 
Given BE and BC such that V (AB + BE)- AB = AB + БС, find AB. 


М: := 2 № := 5 





ВЕ 
ВС:= М ВЕ:= № BD := ES CD :- BD - BC 


2 2 DH 
CH := Вр DH := | CD” + CH DF = —— 


DH.DF 
AD := —  —- AB:= AD- BD 
CD 
N,7 
AB- ———— -0 
Мо -2.N, 





V (AB + BE): AB - (AB + BC) = 0 


021496.MCD Or, the 17 decimal place rustic solution. 


Use iteration to find any root pair for BE. 
Remember that when N is set to 2, we have cube 
roots. 


CI 
СІ:- 1 τς GI:= CG BC := 1 
BI:= ВС + СТ ВЕ - « BC.BI СЕ: - ВЕ- ВС 
EI - CI- СЕ EK:=,/CE-EI ЕС:- СА – CE 


EK? 
ы ee АС = АЕ – CE АС:-АС-СС 


N:-2 GN:- CG.N I10:=GN СМ: GN 


A:-40 6:-0.А 





EK 
EG.GN 
ЕРо αν + EK FL; AE 
FGo AG EG. GN ЕР; АЕ; 
ΑΕΟ GN + ЕК FG; EG. GN 
FIo ü GI + 868 чч АЕ$+ 1 ӨНЕР 
αν + EK =| AG FG; 
FI S 
us aG ee Т i GI + FG 
- - + 
FLo GN + EK CF 5:1 Š 
AF; — AC 
EG.GN EG.GN FL5+1 б 


= = == . + --------------- 
GN + EK GN + EK JJ CF Е 


2 
2 2 2 2 2 АК AFA-AJ 
AK :=,/ АЕ --Ε ΑΙ, - ΔΕ +(FL AJ := —— AQ:= — — CQ:= AO- АС 
У (AFA)^ + (FLA) AL AQ E Q := AQ 
CQ.CM IQ.IO 
IQ :=CI-CQ JQ:=./CQ:1Q CD- —  —— HI:- ——— DH:CI-(CD+HI) 
CM + ЈО ІО + ЈО 


Вр := ВС + CD ВН := ВС + СО + DH 


The next two equations аге for the Delian Problem only. 
Resolution set to max of the program. 


Q| = 
Q| = 


(вс2. в} -вр-о (вс.ві2) -вн-о 
1 


BD - 1.2599210498948732 23 — 1.2599210498948732 
17 decimal places. Good to the limits of the program. 


1 


BH - 1.5874010519681994 a 1.5874010519681994 





А graphics peek. 





0.05751 












































0.44249 
0 





The problem as stated was to duplicate the altar of Apollo. The solution demanded was material and not theoretical, and therefore has been solved 
by a finite number of steps. The next step is to solve it theoretically. That solution alone will conquer contiguous domains and will satisfy the 
purist. The solution is only good to material differences, on the atomic level, so to speak. 
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041496 Method for Unequals 


Given С], Co, Сз, find сд. I had this sketched out іп 95, but if I put it there I 
would have had a lot of document links to redo in "The Quest." 


N,:- 7 № := З 
СМ СМ 
CM:-1 CK:= —— CE - — 
2 N; 
CM 
LM :- Dm EL := CM - (CE + LM) 
2 





2 2 2 

EL.LM CM (в, +D -Rı ) 
BL - —— BM:=BL+LM BC:- BM-CM BK:= —+BC Rı=LM В; СЕ D-EL KS:=CK EH:--———————— 

ІМ-СЕ 2 2.D 

Ks? FS.HK CH.FS 
FK:- — CF- CK-FK FM-CM-CF FS-4/CFFM НК:-СК-(СЕ-ЕН) CH:= CK- HK HN:= — — AF:= — — 

BK FK HN 

FS.CM CM. (FS - JR) RO (N2 - 2). (№, - 2) 
в“ οτι в Ps- T 

AF ΕΜ FS 


2 2. (№1. №2-4) | 
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М, On Gemini Roots 
МІ = 3 


Nə := 4 

BE 

2 

АЕ := АВ + ВЕ АС--/АВ-АЕ BC:= АС - АВ 


AB := М ВЕ := No BD := 


СЕ := BE- ВС СЕ:=`/ВС.СЕ CD:= Вр - BC 
σα = ср BG := CG - BC EG := BG + BE 


1 2 2 1 
σοι DH := 4 CH + CD Drs DH 


CD:DI 

















DL:= τα BL: BD-DL EL: BE-BL JL:=\/BLEL GL:-BL+BG GJ «JL e GE 
BG.EG GL.GK 2 _2 GL.CH 
GK:- — —- GM:--——-— BM:-GM-BG ЕМ:-ВЕ-ВМ IL-4DI^-DL^ οο- — — 
GJ GJ IL 
= SEG р CEN oo ICG op BECO с ср ps СЕ ВО 
με "^ CH ^ GL "^ CH i ^ GR 
BE вт; BM EV, EM 
0: 1. 100 Е;--- ΒΤςδ:- Е; EV; -Ες5 TWa:- ——— VX; := ———— 
δ ЕР 
0 20 40 60 80 100 
ΤΝ ΝΧδ | -1х10 14 





-2x10 14 


041696 Given Three Radii 


Given c1, c2 and c3 find c4 such that 
AB is collinear with c1 and c2. 


МІ = 4 № := 16 
АЈ АЈ АЈ 
АЈ:= 1 AF:= — HJ:= — МО - — 
2 Ν 
HM:- НУ MO:- NO HO:= HM+ MO 


FO:- AF- МО АН -Δύ Πω FH:- AH- АЕ 
2 


2 2 
ӛз + $1 - 52 2 2 
бі-ЕН 8;-ЕО S3:=HO EH: — — ———- EO:-4HO^-EH^ ΟΡ:-ΝΟ 
A 2.8, 





EG:= OP AE:-AH-EH AG -AE-EG ΟΡ: ЕО AP - | AG? + СР? 


AG- (NO + OP) ΑΡ.ΑΙ, No: N1-2.N5- 2. N, 
------------ AL:-AP-PL АВ:= ——— AB-— —— h -0 


PL: 
AP 2-АС 2. (№2- Мі - 2.№-4) 


041796 A Circle In А Crescent 


Кі:- 4.65667  R5:-2.50804  D,:-3.05114 D> := 5.20739 


(ви? + D,’ - R2?) 
2.Di 


AG := R4 AJ := 2:81 ΟΕ -- Ro σα -- Dj BG := 


AF 
ВС:- CG- BG FG:=CG-CF АҒ: АС-ЕС AD EI AB :- AG - BG 


BJ: AJ- AB BH:=D, ΑΗ: BH-AB GH:- AH- AG HR - | AG? - ag? 


GH.PR 2 2 
AP := HR PR:- BH Πτα BS:- АР + PS RS:-/ PR -PS №:= RS 


2 2 cu? 2 2 BC. KN 
СМ: СЕ CS:=,/ № +CN ee SK := CS- CK KN:=,/ CN -CK KM := — — — 


BS 
BS.SM 


N 





SM := SK + KM SL:= BL -| BS- SL EN:=BL СЕ- cn? - EN 


_ СЕ НВ АС-СС 


НТ: GT:- HT- GH GO - ——— OR:= AG- СО OR = 2.005063 
EN GT 





M, 041796b A Circle In A Crescent 
К! := 5.79438 R5:-2.40272 Dy, := 3.82231 D» := 6.96436 


AF:-R, AK:=2-R,; FP:=AF FK:= AF 


pH? ре? - AF? 


нов, DF:=D, CD- 
2.DF 


AH 
FH:- DF- DH AH:- AF- FH ix EH:- AE Ар := DF - AF 
DE := AE- ΑΡ DN:=DH AC:=CD-AD CK:-AK-AC СЈ:= 0, ΟΕΞΟΚ- ЕК 


2 2 FP.CF 
СЕ := DF- CD ЕЈ:= СЈ- СЕ JP:=4FP -FJ FS-— FJ PS := FS + FP 














FP. PS FJ.QS JP.CF 2 2 
QS - PQ := CS = CQ:=QS-CS ро :-– J CD“ + CQ 





JP FP FJ 
DH” - 2 CD.LN CQ-QZ 
DL: —— LN-4DN?-pL? rz- QZ:- DQ- DL-LZ МО- 
DQ CQ DQ 





= - DG. JP 
CM:-CQ-MQ GN:-CM pc. (рм? GN? ву- BF := BJ- FJ 





_ FP.DF 
"^ ВЕ 


FO ОР:- FP- FO OP = 2.915191 
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М, Given BF as a ratio to BM and EG as a ratio to EI, what is СЕ? 


№, - 9.8425 D,:=.26381 Р, - 74461 


ΜΤ 
MT:-N, AB:= E BM:-AB БЕ:-АВ BL := AB 





2 2\2 
MF:-D,N, BF:-N,-MF-AB ЕЕ- (ве _ BF?) 





FG 
ЕІ:-2-ЕЕ EG:=EI-D, FG:--EG-EF BG -4 ВЕ? FG?. GL :- BL - BG 








FG” 
FG: GL 2 2 2 2 
DG:=GL GH.- во HL-.GL'-GH^ EH -EG:GH EL: EH + НЕ 
EL BL.JL 
JL:= >" BJ- BL^-JL7 ΙΝ-- в GN :=./LN7+GL? JN :=4/ LN? - JL? 
2-2 T κ.α 
EJ:-JL EN:-4JN +EJ бі:- EG S5:- ES} := GN GO := απ -- 
7351 
2 2 No? DG? 
Νο-«/αν’ GO” NR: —— GS- — RS:=GN-(NR+GS) DT:=RS 
GN GN 


р5:-./рс2- GS? RT:=DS ОВ:-./ МО2-МЕ2 OT:=OR-RT гО-./рт2:от2 


2 2 2 
S3 +51 -82 
5-60 52-54 $,-DO 0Q-— —..— 90-60-00 
v 


2 2 GQ- BF BE- EG 32 
ро - γρο” ος” ЕР о CE- | ұр CE = 2.583347 











FP+ EF 


042296.MCD 


Place EF and GH and find JK. 








D 
BM. CD BD.HM BM. Hk 
Bk- ^^ HM-CD-DM Hk:--——— Mk:--——— 
DM DM BD 
BD.EF a ні? Fa.JI 
Fa- ——-  Fl-4Ia?.Fa? JI —— ла 
DE FI FI 


Мі:- 11.59521 N3 - 3.34617 Dy, := .812152 Do - 3.19428 


АС 
АС:- Мі AB-— > BC:-AB ВО:=№ Aa:=AC-D, Ва := Aa - АВ 


2 -ᾱ cp. (./ ср? - ga? - вр) 
CD:-4BD^.BC? ЕЕ ^^ DE=CD-EF 














| ср? Ba? 
2 2 AE- ΕΕ 
BE =| DE? - BD? AE-AB-BE СОН:-----“ Εα- EF-GH 
2 

РЕ? + DG? - EG? n Im DE” 

DG:=CD-GH Db-——— — 77 Eb-4DE?-Db? Εο-- 

2.DG Eb 

Db.DE DE? BE.Dd DE. Ed Ee.DE 
Dc:- ———— Dd: —  Ed- Ee := Ef:- — 
Eb BD DE Dc DE + Ee 


Ec.Ef 
= bg := Eb - Eg BM 


ре 8 = pp DM:=./ во? + вм? 











Hk? е ΒΕ.ΕΕ 
k=  НІЗ Hk επ Ба Ва:- ВЕ-Еа Іа -Ik- Ba + Вк 


JK - 1.126755 





042396а 


М, Is CF always equal to ЕК? 
Νι = З АВ := 1 
ВН 


АН := AB.N, ВН:- АН- АВ BG:= a BN := BG СО:- BG HP := BG 


2 2 AG? 
GM: BG GH: BG АС-АН-ОН AM:=\/GM*+AG* Ар 





АС. AJ 
ІМ := АМ – А JL:-LM AJ:=AM-(JL+LM) AD - АМ 
BD. BN 
BD := AD - AB DH:-BH-BD DJ:=,/BD-DH BC := — о - 
BN + DJ 
DH.DJ CF 
DF:- ———_ CD := BD -BC CF:=CD+DF СЕ:= — BE:--BC- CE 
BN + DJ 2 


GM. AE 
AE :- AB+ BE ΠΤ ЕК-СЕ-0 ЕК-0.75 











Definitions. Νι-1 1 ;) 
- 0 




















2 Ny 
AJ- ———————:№=0 ΑΡ-(Νι +1) z 
2.8122 (νι +1) 
DH - N,2 ΜΙ -0 DJ- Een N,-0 BC- 
(ха? + 1) (ха? + 1) 
-1 
DF -2.N4? ur | -0 CD-2(N-1) 
(к, + 1) (м, + 1)| 
CF-2.N up -0 CE-N (Na - 1) -0 BE- 
1 = 1° = 
(Ny + 1)? (№ +1) 
ΑΕ - 2 | 20 EK - 2.(N - 1) S 
(Ni + 1) f (Ny +1)? 


ЕК-СЕ-0 ЕК - 0.75 


Meditation : Do these equations satisfy the requirement that а 
definition must contain both form and matter? 











Three Circles 042496 
М, Given AC, find СК and BH. 


N: := 9.8425 О! := «96802 


ΑΕ 
AF:-N, AD:= ar АС: AF-D,; РО-АРр OR:= AF 


2 2 ОО. OR DO. СР 
Ср := AD- АС CO-JCD +DO PO - ——— CP:-PO-CO CK- 














CO PO 
2 
; À 2 2 | 2 2 _ JK | 
JK:- CK KO-4CD + (рО + СК) ЈО = ү КО -JK KS:= KO SO := KO - KS 
JK. SO CD. SO KO.ST CD.JT 
JS := ST:- ————— JT -JS-ST ΤΟ :- TU = DU :- TO - (DO -- TU) 
JO DO+ CK CD KO 


CK.CV 
CV:=DU СО:-2-СК ОУ:- СО-СУ ВН- EM BH - 0.812843 





Some Algebraic Names, or Definitions. 


D; (D; - 1)-(2-D, - 2.54? - 2. 2.D, + /2 - 2) 
ВН. Ν 
2D, +6-D,7-16-D,°+8-D,*—2-\/2-D, + /2+2 


N; N,-(1-2-Dj) Ni: 2-D,7-2-D,+1 
Ар--2-0 ΑΟ ΝΙΡΙ-Ο CD-——~—— =0 co Pellet 29,11) ς 


























J2 
Ni: 2 /2.01:(1-2 
- ‘1° 7121 
РО- | 2 hu epom a NE CK-N,.(D,-D,?)=0 
2 2 
J (2-0, * — 4.0, « 2.0,2 +1) V/2:D4^ (Di - 1) _ 
_ _ КӨ Му =o 
KO - МІ: -0 2 3 2 
1/2 [2D -4.Όι. Γ2.Ρι: +1 
1/2 Ῥι (1 - Di) 
so- — Υ -o Ј8- Мо 
2..| 2.0,*-4-013+2.р12+1 12-0-4012 «2.04241 
12.11-20.) 
ST-N;: - 0 ο- М E ð 
2 4 3 2 1 B 
2:(2-D, —2-D,~+1)]-./2-D, -4.D4"-2:.D4^-«1 1/2 
2 
рун рід араб VZD; УЗ : 
O (2.2: - 2-04? « 1). /2-01*-4-2:3+2-042+1 2.D,-2.D,^-«1 
1 (3./2-2).0:2-2.\/2.0.3+(2--/2). р. +1 (3./2-2).0:2-2.\/2.013+(2--/2).р1+1 1 
о i NEM RUNE ce 4 3 2 diu 4 3 2 “ас” 
2.D41-2.D4^«1 2.(2.0; 4.01? « 2.D, +1) 2.2.0, - 4.D4? « 2.D, +1) 2 


р: (р: - 1). (2-21 + 6-0? - 16.D,?« 8.D4*- 2. 2-ру+\/2+2) 


2.[4.,? оо 1) 


со- Νι.2:[5ι - D?) - 0 QV - N,- 





2 








One Over М + One 042596 
Construct 1/(N+1) 


In this construction, М» has to be something, but it can be anything and will not 
change the equation. 


№, = 2.817 М, -3 ΑΟ:-1 








ο... 2... . CF FK. AE 
€ | P AF:=AC-N; CF:=AF-AC CE:=-— AE=AC+CE ЕК:- № EJ--—— 
75 ΕΕ.ΡΙ, ЕК-АС 
ME DL := FEF := CE DF - σα ———— CD:-CF-DF DH:=CG 
= EJ AF 
mii. за с 
А CD.CG 1 1 
E HL:-DL-DH BC: — —- CF:--N,-1 CE: (Νι-1) AE-- — (1-« Ni) 
= IP HL 2 2 
C B A 1 (1+ мі) (81-1) №2 (81-1) 
ЕК: № EJ:= .N54.-——— Ем CG-— = KA 
2 Мі (1: Мі) N; (1-81) 
(4-1) а 
HL := №. -ВС-0 





Νι N,+1 


S 2 
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Three Base Theorem. 


Three peaks, three predictable bases 
that intersect our hypotenuse through 
the Gemini roots. 





N,:-.64966 М». :- 7.51417 N3:= 1.92131 


BC = Мі 


ВЕ := \/ ВС.ВІ ВМ - Να 


EM -.BM^. BE? Вр .:– ЕМ-ВМ 


ВН = BM- EM  GN:-CG СЕ: BE- BC 


EI := СІ-СЕ EN -./CE.EI EH - BH BE 
EN? 
EG := EI - CG AE - —— HI - EI- EH 
EG 
_ EN.HI 
© EI 


HL AG := AE + EG 





CI = No 


CI 
CG := — 
2 


BI:- BC + CI 





2 


АН-ЕМ 
АН: AE + EH Еа: ——— 
НІ, 
ЕС-АС 
(Ea + EG) 


FI:=CG+FG ЕР =. СЕ.ЕІ 





ЕР.АЕ 
АЕ: AG- Еа EO = 
AF 
EO.FG 
EF:-AF-AE GU := ——— 
EF 





AC: AE- CE AI: АС+СТ АР АР? + FP” 


АС. AI АЕ. AW 
= AX —-—— 
АР 


AW: 





CX:- АХ-АС ХІ-СІ-СХ 


МХ:--/ СХ.ХІ XG:-CG-CX YU-XG ОУ: са 


YV.WX CH 
YV:- YU + UV ΧΗ = ———— | CH - АН - АС — — = 1 
WX + GU XH + CX 
CX.WX 
CD := BD -BC DX:= ———— 
WX + GU 


ср e 
CX-DX 




















ο 
"d © | є А A 
& m ajo FII: 
= O m О ао A 
Рша ΠΡ | с 
Еш g 
8 alt RIO 
N Š ob 2% i |+ 
ή Il к iI ο > 
"d - mu ΠΗ 
m m м | τ ЦА 
O m = 
- < | a 
МЕРЕ ы - 
| Ш d || || 
d кә ор f [αι 
Ν 9 o T 
ο = < А 
ü I п Bu Bp 
T fa 
a m z О 
‚ < 
m 
о МЕ = 
ο, a N 
в o Ὁ.» м 
a — a E = | лын DEL, хинин 
Y ТКЕН. c >O И С. ИЕА 


«κο ο πο Исан ИНЕ ЕК ое Ве еее ο” oj 
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M, 





A Root Figure 042796 














CD + BC is the square root of \/ ВС. BF. What is ВС? 
F D C 
М: - 7.72583 М. := 1.65429 Ns := 3.88233 
CF K L M 
CF:-N, CE NN CD := № ЕК:= Να о л y аа ° 
DM:-FK ΕΙ: - ЕК  DF-CF-CD | c > 
Jod X 
CF DM.EF | | po G 
EF := 3 EJ:- ———— JL:=EL- ЕЈ | | H: i 
KL. FK FK. AC — ! | S 
KL:-EF AF:= AC:-AF-CF CG:= — p F E D CB A 
DH -CG HM-DM-DH BC- n Once again, FK makes the equation possible, but disappears in the result. 


BF:- ВС + СЕ BD := BC + CD ВС.ВЕ – Вр – O 


Definitions. 

CF-N,-O0 DF-(N,-N2)=0 EF-— – 0 
N2- N3 Ма (№1 - 2- N3) 

CG- = HM - =0 BC- 
Νι - N2 Νι - N2 


егесі 


N, - 2. № 


S 2 042896.MCD 


I had finally decided to write this up in Oct. of 94, and being punctual, here 
it is. 


Given one root in a prime root series, determine the rest of the series using 
the straight edge method. The other method uses a compass and is shown 
at the end of document. 


Process Summary will use а 5th root series for an example. 


М1 := 2 № := 6 


g | = 


AB:-N, АСЬМ,  AE--(AB? AG?) 
BG:=AG-AB GZ:=BG YZ:=BG 


BY: BG БЕ: АЕ-АВ EG:= BG- BE 


_ BY-EG 
^J BE 


GH : 





со m 
iai eiit ШЫ | 
"d | “ і 
x m | 
: | ο | 
ee _ A ο 979. ¿I UEM. 
T 
N ы 
Ole 9 
+ |Ó 5 
oe m: + PÓ О 
-8 ош 2. Plg 
Ó 9 ай З 
д | i I 
P |, S = 
m = M rà 
о Q 
g Е а 8 а 
< о | | + | 
N ©, 
Ë S^ Е gag 
1, 1, о H 1, 
S m 3 O о 
© © m < ο 





GK + Ga 


GK + Ga 


KZ - Ke 








If any of a prime root series can be given exactly, every root of the series can be determined exactly. 


What is DJ? 042996 


DJ is the Geometric name, what is its Algebraic 
name? 


N:-5 AB:-1 АС:АВМ ВС: AG- AB 


BG 
BF := E FK := EFO := ВЕ ΑΕ.- ВЕ + АВ 


ЕК. РО 2 2 
ОЕ := AK := \/ АЕ + ЕК KO :- BG 





AF 
AF. KO AK. FO 
Ho: — — DO:= — — ΡΗ:- HO- DO 
AK AF 
DJ := / DH. DO 
N-1 1 1 
AG:=N BG:=N-1 BF: —— AF:- —.N+— 
2 2 2 


2 
1 (N-1 1 
ΡΕ = LAI AK := —.,/2.N7+42 


(М + 1) 2 





HO := (N+ ee ται, DO = РРО ай. 








\/2-№2 +2 Ud) 
(N - 1) 
DH;-2.N.—— ----. -- 
| 2.82.2. (N+ 1)| 
DJ := VN. η 


(N+ 1) 
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Geometric Exponential Series of the 
form 


Root-$ 642 6 


М Root +N Root 


Root 
) N N Root 
5 ) апа 1 0 
































--"ксосі ^" б N Root }γ Root 
N Root 
Generalize some of the ratios found in 
010896 and 011696 for the sides of 
the right triangle. 
N=4 Root = 4 M-1 BG := NAB :– M 
BG 
AG := AB + BG BO ΠΡ 
1 1 
Root Root 
AC = (aBR°°t-1. Aq) AF = (AB. АСЕ" 1) 
ВС = AC-AB FG -AG-AF ΕΧ:-/ АЕ2+ АС? 
2 
АЕ FY.BG 
БҮ: — BD:- —— AD := BD + AB 
FX FX 


DG := AG- AD DK := ./ BD. DG 


BK -J BD? + DK? ск:--/рс2- DK? 


BK-BC GK. FG 
=— GL:--——— 
BG BG 





BJ: 


2 Plug in BG here as N. AB as M. Plug in root 
series also. 





N=4 Root=4 6:-1. Root М=1 


GL AG 
GL = 1.376805 BJ = 0.275361 — = 5 = 5 























ВЈ AB 
Root-ó 
Root 
> ЕЗ Root-ó 
AB 
5 ск AG eet BK 
----------------------- 22.415024 — - 2.415024 >» == = 8.075118 — - 8.075118 
Root-1 GL AB BJ 
6 
АС Root 
AB ВО. ВС BD. FG 
BM:- ——— FQ := ———— 
BG BG 
642 6 
(ж) Root А ЕЭ Root 
AG On the left is the AB AB _ 
27 9.768976 first and last of the 1 о _ 
FQ series, on the right Root Root 
is the entire series. AG ші » AG me 
AG AB AB 


--- - 82.66454 
ВМ 


14.608026 
21.844094 
32.66454 











122096 Alternate Method Quad Roots 
If FN:FP as BQ:BS then quad roots series can be divided off in the figure. 


ι:- 2 Мә:-.2 

АВ := 1 AL := АВ. М1 

BL:-AL-AB BS:=BL LT:= BL 

BH := mE HL:-BH ВО - BS. №2 

АЕ := \/ АВ.АІ FL:-AL-AF BF:-AF-AB 


BQ.FP BF. FN 
— ἘΕ-- 





ЕР- /ВЕ КІ ЕМ:- 





BS |». BQ 
EF.FL FN.FG 
EL:-EF-FL FG:= GO := ——— 
EF 
GL.LR 
GL:-FL-FG LR:=BQ JL:= —— — 
LR + GO 
АЈ := AL- JL 
2 
4 


[AB.AL3) -AJ=0 





04 O3 97.MCD 


Not changing the height of a given triangle, or the length of the subtended side, 
what happens to it's area if we halve the angle of one side? 






5з п:- 1.3 
b c 
5, 81 := $2 := |е Ss:= |а 
с а b 


Is Thi Tri le := : $2 |:[S s s 
S This a Triangle (81, +82 > Эз) (81, + Ss, > 21) | 2 з, 2 1] 


1 
As was learned in school, the area of a triagle is given by 5 .В.Н. 





From 04 02 97.MCD I show that, for a given side, the height is given by; 


And since B :- $1 





Зі + 52 + 53 NEZ + So + Ss 8 - 52 + 53 8 + 52 — Ss 
- n n n n n n n n n n n 


n Area is defined as 












































Hn 
2.51 
п 
ΘΙ + 52 + δα : -5і + So + $3 - ΘΙ - 82 + S3 8 + 52 - бҙ 
A. n n n n n n n n n n n n 1 B, Hà 
сс LR CN а  —— c OE TN ALCUN сы 
4 2 B An = Hy = 
Го 2.904738 2.904738 
0 2.904738 1.936492 
0 2.904738 1.452369 











What is the definition of acute, solely іп terms of the sides of a triangle? Basically from this it can be argued 


that Euclid's definition of acute or obtuse was out of order. 


Acute, = ir (Sı ) (82 J^» 8з 1,0 Acute2, - ir (Sı У" (8з | > 8 1,0 
п п п п п п 













































































Acute, = Acute2, = 
0 1 
1 0 
1 1 
if we halve if we halve 
2818 (Si, T S>.) “На 7818 (81, 5 5з) На 
Hn = Si = S = S = 192 ἔς ΕΕ BÓ — 193 - Ау = 
------ п п п 2 2 
2.904738 = ШЕГІ a — - EC 
1.936492 4.357106 5.809475 
| 3 4 2 
3.872983 1.936492 
1.452369 Я 5 3 
1.452369 2.178553 















































Is This a Triangle - 1 
Since the greater angle is subtended by the greater side, halving the lesser angle 
increases the area of the triangle by the greater amount. 


n n 








ІН 














Y (2 Given two sides of a triangle, the height and if the angle contained by the two sides is acute or not, find the remaining 
side. What would happen if you were given just the equation and had no idea what the equation represented? You could 


not possibly solve it so quickly. 
JS: + S2 + S3 ЛЫ. + So + $3 8 — S> + 53 8 + 52 — Ss 
n n n n n n n n n n n n 
Hg = 
2.51 
п 


Given ΘΙ, 52 and | 5,2 + 622 > S3, find ӛз. 


Is This а Triangle - 1 





Acute, = 





S4 = (S2, )^ - (Hn) 





0 
1 
1 











Sx - if Acuten ,81 -S4 , 8$] +84 | 
п п п п 


п 


а=2Ъ=3с=4 < Plug your values in here. 
2 2 
6ο = (На) + (Sx | 
n n 
$1 = бо - ӛз = 




















+| о) ak 
N | + ut 
о | м 3l 



































040497 Triangles 


Given the base, one side and the height of a triangle, find both possible lengths of 
the remaining side. 


АВ :- 5 АС - 4 CD = 3 
AD 4 AC?-cD? BD,:=AB+AD Вр, - AB- AD 
BC, -.|CD?.Bp,? Bc,-./|cD?. вр,2 


BC, - 8.213252 ВС» = 3.813461 


$1 Ξ АВ $2 ш АС ӛз = BC, 
/ S1 + S2 + 53:4/ -91 + S2 + 53:4/ S1 - 52 + $3: / S1 + 52 - Әз 
---------:-:--:-----:2:-2------СВ0-0 
2.8, 
S1 Ξ AB So := AC ӛз = ВС, 


,/$1 + 52 + 53:4/ -S1 + S2 + 53:4/ S1 - 52 + 853:4/ S1 + S2- S3 
ср = Ὁ 


2.81 





2 


042897 


Мі:- 3.14854 М; - 6.50875 AD:=N, АС:-М; 


ср:-./Ар2-:Ас2 DH = CD 
CG:=AD DG:=AC GH--DH-DG CH -./GH?.cc? 


HJ := σα DJ := DG 


(nj? + он?) _ pj? 
FH.-—— —— EF-FH Е: DH (EF + FH) 


AB:-DE EG:=DG-DE LM:=CH LK = EG 


KM :- 4| LM? - LE? BE:-AD BK -2.BE BM - BK + KM 


B A 


Some definitions: 





2 
Νι 
JN,2.wm5,?-cD-0 ./N,7+N,7-N,-GH=0 |] 2-(и,2+н„2-н„../н,2+н„2)]|-сн-о 


2:Νι t 


al N1 «x5? 





3 
2 


2.N59..| Nu? + N5? + N^. 5-N1 N2” = 2. N; (кі? + N2?) = 2.№12.№2-_| Nu? + №22 
ad м, 2 зма 


-ВМ-0 


-ЕН-0 


Trisection and the Cube Roots 042997 


If trisection can be placed at RUE, then PV is proportional to RW. 


М:-5 AB:-1 АН:=АВ.М 
BH:- AH- AB BJ := BH 
1 


—\ 8 CF 
AF := (AB-A:CF = АЕ- ΑΟ СЕ:= E 


Q| = 


AC = [AB2. AH) 


AE :- AC + CE 


АО: СЕ NV:-AU MW := AU 
(For the next two equations see 042897.) 











RW = МЕ- МУ ВС: АС-АВ FH:-AH-AF 





ВС.СЕ BJ.CN RW.UV 
= ———— = PV:- NP- NV AN:=AC+CN UV:=AN UW:= AM am OP 





From а Single Point. 


- AE 
AB = 3.24039 cm — = 4.07011 
АС = 5.17367 ст АВ 
= AC 
AD = 8.26039 cm AC να 
ΑΕ - 13.18872 ст АВ 
- Ар 
АК АВ 
— = 2.01745 
АВ 
1 
AE ç AC 
— * .— = 0.00000 
AB AB 
2 
АЕЗ AD _ 
AB “ав 090000 Start with H. Construct 
mU the two tangent circles. 
— 2 =" _ 0.00000 With those project to G, 
AB- АВ from the tangent at F 
and the enter line of the 
first circle for the 
т /ЕСН = 38.82047° tangent string; which 
m/JGH = 12.94016° will also construct the 
m/FGH unit line. 
—— = 3.00000 | 
т /ЗСН Project fron I 


perpendicular to BF to 
etc. etc. 





2 


An Indeterminate Problem Reduced To Ап 
Equation 


072903 


Page 5 of A Treatise on Algebraic Geometry by Rev. Dionysius Lardner, 
1831 


Given the base AB, and the sum of the sides (AC and BC) of a 
triangle, to find the vertex (C). 


Let AB - a, AC - y, and CB - x, and the the excess of the 
sum of the sides above the base be d. 

лу+х=а+ δ. 
Any values of y and x, which fulfill the conditions of this 
equation, represent the sides of the triangle, whose vertex 
solves the problem. 


09/11/97 The Ellipse 


Given that the major axis is AD and the minor axis EF, 
derive the formula for the radius CG, the height BG, and 
the foci axis MN. 


№, = 2.028 М, :– 1.035 
АО АО 
AD := 3.333 ЕЕ: — АВ:= — ΒΡ:-ΑΡ-ΑΒ BJ:=4Ę4/AB.BD 
Νι № 
АО ЕЕ BJ.CH 


CJ:- AC BG - 


CG - J Ba? + gc? 


BC := AC - AB CH - — 
2 CJ 








AD-.|4-N2-4+N2 -N1 -4 N2 N1 44N” 


-CG=0 
2. М1: №2 


The ability to render a solution to a problem is first 
tendered by determining if the problem is indeed a problem 
first in grammar. The problem as stated makes an 
elementary grammar error, that of that of number itself. 
The sum of two sides yields a plurality, while the "the 
vertex" is decidely singular. Even so, anyone with any wit 
at all does not tender an answer to a problem by giving 
synonyms. y and x are synonyms for a and b. Any triangle 
can be seen as three potential ellipses, one for each side, 
while the remaining two as the sum of foci. Therefor, there 
was no indeterminate problem save 3, two grammatical, 
and the third a pretense of an answer. A vertex is not a 
difference, therefore it cannot possibly solve any problem. 


= 


2 


Given triangle ABC, and АВ as base, describe the Ellipse 


Sı := 8.14917  S5:- 7.23745 53 := 2.58277 


AB - S1 
H | u ET AC := S2 
| Е ВС :- $3 


DE :- АС + BC 


DE AB 2 2 
AH:- —— AG:= — Ες: ΑΗ -AG 
2 2 
J (Sa - 81 + S3) (S1 + S2 + S3) 
τε. А. 0 


2 
The ratio of the ellipse is thus; 
AH _ (82 + S3) B 
FG Ψ (82 - 81 + S3) (81 + 82 + S3) 








From any point on DE, one can find everything and not once think 
about x and y. 


у 020298 


2 


A:-4 ὃ-ο. A-1 


М, N := .656 AF := 2.3754 
AF 
AO := — ΑΒΟΞΝ BDo = /АВо (AF - АВо) 























2 
BDo ABo 
CEg:- —— ACo:= —— 
0572 07 2 
ОСо = AO - АСо AO 
C ος 
2 2 
ОЕо := «| (CEg) ^ + (OC 
o =  (CEo)' + (ОСо) (OE; - OCs) 
OE 
ОВ; 1 Š 
AB5+1 -(-AF- OE; + AO. OE; - OC;-AO 
BDs.1 
1 
_ | TL OO -АО (OE; - ОС; (-AF- OE; + AO. OE; - ОС;. АО 
Сења | =| (дова) V 79108-06) : 5 - 0Сё-АО) 
AC§+1 1 (OE; - OCs) 
(ABs)" + (BDs) OCs.1 2 ОЕ; 
OEs.1 i aO (OE; + OCs) 
2 ОЕ; 
1.248304 1 [io AF. OE; + 4. OC4- AO - OC4.AF 
2 2 0.648825 Length of cord by 2 | ОЕ; 
АР; := (ABs) + (вру) AD = progressive 
0.327541 bisections. 
0.164163 


I have no idea why I did this figure, it was so long ago. 





АВ----0  BJ-— -0 
№22 
FG- - 
Νι + Nə 


A Square Іп А Triangle 021098 


What is the Algebraic Name for the square as given in a right triangle? 
What is the Algebraic name for the ratio AE/AC? 


N; = 2.98958 №2 := 1.86690 


AE 
AD:=AB+BD CE := BD. — 
AD 


АС := AE-CE FG:= EG - CE 


2 


Alternate Method Root Series 022598 


Given a length and a unit, raise 
that length to any whole power. 


Given for the third power. 
МІ = 4 № = 3 


АН:- М НМ - АН. №2 


ΑΗ ΠΟ 
HJ := HN-AH ЕН: ———— ΔΕ := AH- FH 
AH + HJ 
АЕ. FG 
FG := FH DF = ———— AD := АЕ - DF 
AF + FG 
AD. DE 
DE:-DF BD - АВ: AD- BD 
AD + DE 
AH AH AH 
— uN = M м? = == м5 -0 
АЕ AD AB 





М, Sum DIvided Бу One Powered 0225988 
N Мі-5 №:=6 AH-1 HM:=AH-N, ΑΝ:- АН.М, 
| AH.HM AH? 
HO := — АО := AH + HO AF := —— 
AN AO 
M AF.FG 
ñ FH:- AH- АЕ FG:=FH ПЕ: ——— AD:=AF-DF 
i AF + FG 
` AD.DE 
За K DE := DF BD := AD + ΡΕ AB = AD ВО 
ΑΝ + 
Iz qp “за C AH Ni N2 - 0 
Lm ENDS AB N2 М 





ol] 


= 
ai 








| | 9 
+| + 
mo 
N оо 
ле 





> 
= 
σι 


rele 
"Lee 








N 
+ 
N 
— 
л 


N 
+ 
-. 
— 
л 








-|| — ||| N 
ЕЗ + 
4 & 
σι!!! σἳ 














ER 
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Doing the Math 


These plates sat, never actually being wrote up, in their directory, but included in the Delian Quest. Because they are so 
elementary, I assumed that doing math with a geometric figure was known. I was a bit conflicted about this, however, working 12 
hours a day for years on end tends to dull the senses. Then, I got to thinking about them again in 2007. I even did a couple of 
searches on the internet to see if anyone had actually developed doing the math with a simple geometric figure and could not find 
anything. Then I found scraps in old books found on the Internet Archive where certain operations were fragmented and really 
undeveloped. Then I started to realize and understand that BAM was not developed as a language. If it had been, there would be no 
talk of non-Euclidean Geometry, there would only be embarrassment of its memory. 


One can see that it is directly derived from plate A on this date. BAM (Basic Analog Mathematics) has its roots in exponential 









































series. 
43 Ξ 64.000 
4\3 
($) =54.872 
5 
3N 3 
( ) =46.656 
5 
253 
(ως) = 39.304 
5 
1 3 
( 5) = 32.768 
5 
кы 29415 
221.952 [2+3/5 ВС 
) 217.576 2228 
3 [2+15) 3+4/5 
+ 
) =13.824 я [3+5] 
= 10.648 Е 
1+3/5] [+25 
3 
) = 5.832 1+2/5 3+1/5 
3 
) =4.096 pas 
3 
) =2.744 
3 
) = 1.728 АВ 
--- = 1.50000 
АС 
— = 2.25000 
AF 
AB 
— = 3.37500 
AE 








Given line AB, divide it by the equation 





BC+AD w 
(2-45 ------- = 5.06250 
AD 











where W is a whole 


AD 
[4] 
[5-45 number. 






































BC+AD 1 
A 

BC+AD 2 
AD 

BC+AD 3 





= 1.50000 


о 





=2.25000 











=3.37500 
ΑΡ 


022698 


Now ain't this just typically human. Some of the more defined plates that led to Basic Analog Mathematics promptly get wrote up 
in 0816 2015. I am on the ball! It appears I never even bothered to do a pdf file of these. They are, however, not fundamentally 
distinct from some previous write ups except, these are series format. So, I think I will forgo the write ups again! 












































|изхавокаве| [Move ВС>ВА 




















M "T АҒ =4.271 in. ОНЕ = 1.840 п. ВСА = 1.105 in. 
vg 74672 АС! -- АВ =2.985in. BF = 1,286 м. ААХ =3.670 in. 
АВ = 3.348 in. АЕ ААХ. сс 
ЕВ = 0.912 in. Ke” АВ ` BGA” | BF = 0.554 i 

РА Н `, = U. In. 
ΑΕ = 4.260 in. AE AR ен ο ( AS d ) 
a ο АЕ - 2.060 DHF ` BGA | ВСА 

| ОНЕ 
АСС = 2.632 in. АЕ 2 DHF _ 
--- =1.619 gp oue. 


ACI = 2.068 in. AB 


In this square root figure, what is the radius of the circle with the 


A Square Root Figure And Triseciton 042398 
trisected angle? What is the radius CH? 


N; :- 2.64583 № := 11.29771 


AB:-N, ΑΕ:-Ν2 ΒΕ:-ΑΕ- АВ 
1 
2 BF 

AD :- (AB- AF) ВЕ=-—-  BD.-AD-AB  DE.-BE-BD 


1 
2 EQ.P 
EQ--BE DQ-(pE?.EQ?) PQ: BF ОМ- "os 
AE DM 
DM:-QM-DQ AE:=AB+BE АС--- Db= —— 


| CM. Db 
DM 


CM:- AC ab: CD := AD - AC 


CD ab. AC 
Ca:- — Аа:- АС + Са CH - 
2 Aa 





AM.CH 
AM = AD поко 77 ТВ НМ := CM - CH НМ-Ас-0 


Ni N2: (№1 + Νο) 0 





d Ni + № + 4.,/ М1. №2 
dp СП ОИ 


Ni + № + 4.,/ Nr: №2 





AB-N,-0 


Be- 21o BD-(./N,N;-N,-0 DE- 
(м: + Να}-{Νι + Να --2-./Ν1-Νο}| = ом 


Definitions: 








DO- 
h να 


D 


M- М1-./ 2.М1-М2-М2.,/2.М1.М2-2-,/2-М1.М2 





J (Na + №) [Ni + N2- 2. Nr. N2) 


b- М: /2:М| М» + №2. . / 2.N,-N5- 2-/ 2. N4- No 





D 
2-./(Νι + Мә)-(Му + N2- 2. /№ N2) 
ἜΗΝ, παω ως. πμ 


enc cU σα. с 
а 8 
2 
(Ni + Νο) 0 


ο μα ο μάς μμ 
4-[Νι + N --4-./Νι:Ν.) 


ΑΕ-Ν2ΞΟ BF-(N2-Ni)-O AD-(N, Nj) 


Ni + N2-2../N,:N2 
О 


1 
2 ϱ 


2 


V2 (N1 - м)? zd 





2- / (Ny + №2) (М: + Νο - 2-,/Ny-No) 


Ni + N2 Νι + Nə 
- 0 АС- 


— E 





Ni + N2 
8 





8 

















№ - № 





-ВЕ-0 
R2 ав 1 
9 3 3 

















— 11.29771 


In this square root figure, what is the radius of the circle with the 


A Square Root Figure And Triseciton 042398 
trisected angle? What is the radius CH? 
№ = 2.64583 № = 8.65188 


АВ -- МІ БЕ:- № AF -- Мі + No 
1 
3 BF 
AD := (AB. AF) BE := E BD := AD – AB DE :- BE - BD 


1 

2 EQ.P 
EQ--BE DQ-(pE?.EQ?) PQ: BF ОМ- "os 

AE DM 
DM:-QM-DQ AE:=AB+BE АС--- Db= —— 
CM. Db 
СМ:-АС ab: -— — CD := AD- AC 
DM 


CD ab. AC 
Са:- — Аа:- АС + Са CH - 
2 Aa 





AM.CH 
AM = AD ACC 77 тан НМ:-СМ-СН НМ-Ас-0 


Ni (Ni + №2). (2: N, + N2) 0 








Ас- 
2.N, «ΝΟ + 4-.| Ni «Νο Νι 
[-. 2 
Νι ἜΝ2:Νι-(2:Νι + №2) 
0 





2-81 + Ng «4: / 12» N.N, 


у Definitions: 
№ 


ΑΒ- ΝΙΞΟ ВЕ-М2-0 AF - (Ni + №2) = 0 AD --./Ν1-(Νι Νο) = 0 ΠΗ 


А, 2.5, « N2- 2| №12 + №. М1 NM uias о 
BD -|./N, [Ni + №) Νι|- 0 рЕ--------2------0 > 


[(2-N1 + N2) (а + Na - 2-4 Νι2 ΝρΝι) АС 2-К1- N2 -0 
== === а .- 


\/2-н° 0 b 2-М1- М» 
= a was; Е__—_=Е 


Го 8 
2. (2:Νι + №). 2. М1 + №2 - 2. N; + №2. М1 


Di- 1/2. ЕТ М: + N2- М, (2-N, + №2) -2.N, N5-2.N,?. z0 
(2-Ny + N2)-|2-N1 + N2 - 2-./Ν1-{Νι + No) | 


É Ny? + N2.Ni-[2-Ni + Na) ~ 2-N1i Na — 2. N12) 
— _ . > s  . .. SKO 


/a 
2-,/(2-Ny + Na):|2-N1 + No - 2-./ Ni (Ni + №) 


4-.| N17 Мо Мі Νο 2.N, 4-.| N17 мо Мі N5 2.Νι 
ορ σα ——— «0 5ᾱ--------------ο 


QM - 








Db - 





а = 


2 

Гы. З 2.N, + N2) 
2. М1 + №2 + 4. МІ + №2. Ni ( 1 2 _ 
_9 сн -0 


А-------->------- з 
8 а. (2-м, «4 4- |N ынан!) 













On Gemini Roots 072499 


CE is to EF as CY is to CW 





R 


№, = 1.51292 N5:-10.77334 N3:=3 


АВ:= М АР = М, 


BD 
BD := AD- AB Ре CW := ВС СТ:= ВС 


FV :- ВС AI:-A AB. AD  BI:- AI-AB DI:= BD - BI 
ІК - / BI-DI АЕ:= АТ АС:=АВ+ВС ED:-AD-AE 


CE 
CE :- AC - AE EP BE:-AE-AB EI:- АЕ Al 


3 
FI.FV 























FI := EI- ЕЕ Κα ———— ЕС:-ЕЕ-ЕС GI:= ЕІ ЕС 
FV + IR 
КУ. GI EG IR Ia. ED 2 2 
GM := Ia := EL := BR :=4/ ВІ + IR 
FI GM Ia + DI 
BI. BE 
Ba :- Ia — BI Н:- = EH = BE + ВН СІ:- AC - AI 
a 
IR. CE СТ. JO IR. CJ 
O -- CJ := JI := CI- CJ CY := 
СІ + Ia ІР JI 
CY CE CE CY 


Note: Needs lipstick and a dress. Parse it. If I get 
around to it, I will redo the graphics. 
































A Delian Solution 081199 


What are the minor and major axis for the ellipse that will 
give point Z for the cube root? 


AB:-1 N:-16 AG -ABN ВС: AG- АВ 




















BG \ АЕ? + rx? 
ВЕ--, FG: BF AF=AB+BF FX: BF МҒ----2--- 
FX AF 
pu ML := Mf - Lf ETE Xd:-FL «Ғ:- М ІХ: FX 
2 2 ΜΧ.ΙΧ FL. ML 
Md:- Mf+df MX-4Xd^-Md^ SX:- l——— Lg:= — —— 
IX - ML ML + FX 
SX MX. Fg 
ОХ = —  Fg:-FL-Lg Xg:= —— Qg:= QX- Χα 
2 Xd 
Χρ. Fg. СК 
Kg := 5 Ов СК := FG + Fg + Kg GJ :: BG GT — Ë 
Fg FX 
IJ. GJ IX.GT 
JT:-GJ-GT ІМ:-ВЕ ЕР - OP := 
JT JT 
. А . . ΚΡ.Οἱ 
KP:-Fg-Kg-FP Pi:=Lf Oi:- ОР-РІ hi:= fi := ЕР + FL 








. / 2 2 KP. fh ОР. fh 
fh := hi — fi КО :=,/ КР + OP hk := fk := Nf := Mf 
KO KO 


КО. Oi 
Nk:=./Nf?-fk? Nh:=hk+Nk ОБ op NO:= Oh - Nh 


KN := KO - NO 



































ΟΡ.ΚΝ ΚΡ.ΚΝ 
МІ:----- Кі----- FK:= KP- FP Fl-FK-Kl 
KO KO 
2 2 NX.IX Fl.XY 
в МХ = 4/ (ЕХ + М)“ + ЕІ” XY:- ———— Fm: Km := FK - Fm 
| IX - МІ NX 
T Fl. FX МХ. Fo FX.mo 
Fo:- ———— о:= mo:-Fm-Fo Ym = ———— 
pz. a FX + NI Fl Fo 

| ТЕТ. Π,.ΙΧ 162. sx? + Ix? 
ANE FI:=2-BF IL:-4FL^-FI^ IS := —— Ш 

/ IX МІ, 2.IS 

c 2 2 Xn.QX 2 2 КТ. Ут 
Y Xn :=4/ ІХ -In R:- — КТ- / GK’ -GT KY := —— — 

| Р\ 9 IS - In GT 

\ κο - ӨК Ов Ἡν. KY KQ+QR Xd:=FL dp: ii 

" | аш: = = Р = кт 
` " -- ст.ха 
J ра = ОК dq:-dp-pq xp.- кт 9Р-9Х-Хр Raq= Ор 
CY ег:= аа Бе: КҮ Rr:=. Re? - er? Rs := τ 


Rr 














Y (2 Is the segment Zv equal to the 
perpendicular for the ellipse? 


o| = 
Qin 


AC:-(aB?.AG) AE: [AB.AG2)  BC.-AC- AB ВЕ: ΑΒ. AB 








BC. CE 
CE := BE- BC EG:=BG-BE CU - — ——— BU := BC+ CU 

BC + EG 

GK.UZ 
GU:- BG- BU UZ:- / BU.GU UW:= ет Gg := GK - Kg 
KT.tu 
tu:- QR gt:- GK Gt -αριρι GW := GU + UW 
СТ. Wt СТ. Kt 
Wt = GW- Gt tv:= — Kt:=GK-Gt Rt - 
KT KT 








Rv:-tv-Rt be:=2-Rs Rc:=Rs су: Ес-Ву Yw:=2-RY 


KT. UZ GK. tv 
=—— Wv:= 
GT GT 


WZ: Zv := |WZ - Wv 











Nı := Yw Мо:-БЬс N3:=cv N,4:-bc 


Νι ΑΟ 8 
Να: № – Ns): — —Zv = О — - 2 - 0 
N2 2. AB 




















Νι 
ч. Να: (Na E Кз): N. is from 09/11/97 The Ellipse for the segment Zv (BG), units divided out. 
2 


081599 
Promptly writing this up іп 0816 2015 


Exponential series by changing the unit, in other words, the same way as 
done inside a circle only this circle is getting smaller. 











Νι:- 5.05354 М, - 14.49917 Ns := 5.71500 
K J 
ж x AC:=N, ΑΕ:- Nə ΕΝ:-Ν; ΟΕ:-ΑΕ- ΑΟ 
| | FN- AC CF ЕМ (АС + EF) 
| | CG := ——— EF := — ЕН: MH 
| | AF 2 AF 
| 4G EF.FN JK.CG 
| * KN := JK:- CF- EN BC- ———— BF:=BC+CF 
| E EH FN - CG 
| x AD:-AC«JK BD:-BC+JK 
D C B A 
CF -(N2- Ni) = 0 
Мә N; № - Мі Να (Мі + №2) 
CG- = ΕΕ – -0 ЕН- - 
N2 2 2. N2 
BF AF 
бый ae 2 
BC ΑΟ Мо (№ - Мі) Ni (№2 - Мі) Ni 
KN - = JK- = ВС - = 
Ni + Nə Ni + Nə № + Nə 
2 
N2 2-Nı- № №1 - №2 


C Since the figure only uses proportion, which 
has been proven any proof of the figure can B 
М, Бе left for ап exersize. 






X 1/10 21 


кі 
Ὁ 
— 
кі 
o 
(CN 
ды 


ASIA IIIA AUN, 


vy 


X 3/10 


кі 

х | 

— 

кі 

o 
YYYY 


РРР 


X 6/10 


Х 8/10 


A 


\ \ x ; ` ` 
M \ 1 n м s `N 
\ \ \ \ \ % b Ν S 
і 4 | \ \ X * Е 
\ \ \ & \ N % 
OOO OOOO N 





AD 







N K 





X 13/10 
Linear Multiplication and Division, 
Dual Vanishing Point Method 

Unit and Universe of Discourse. 


ЕЕ ал00 
AC ^" 


X 18/10 





re erre re rers rens 
K ЕЕ Е Б ESTEE UE] EIE E 
~ <-> | Е ie EE = 
Slelelelelelelele [9ἱ8ιθιθιθιθιθι9 





AG; = 


0.114708 


2 


82 + Кі No = N37 


0.114708 








0.225018 


0.225018 








0.327327 


0.327327 








0.419314 


0.419314 








0.5 











0.5 











In process 


DG; - 


0.39736 





0.292306 


(№ - 8). 


0.39736 


. POR something ог other. 


AD :- J AB? + Bp? 


ВН; := BEš + ЕН; 


CK; = ВС + ВК; 











0.188982 


0.292306 








0.090784 


0.188982 








0 





0.090784 














0 








(Ni - 1) 


ΝᾺ (5? + N37 № – N.2) 


EG; = 


0.238416 


0.238416 








0.204614 


0.204614 








0.151186 


0.151186 








0.081706 


0.081706 








0 











0 



























































6:= 1 τς № 
ΒΡ ὃ 
BD := /АВ-ВС BE3=—— «Ἐς- | (BES)? - gc? 
2 
БЕ;- АС ВЕБ EG; 
AG5:- — —— Ес:- CG; - СЕ; EH; := ———— 
CE; CE; 
2 2 
DH;:- BD-BH; DG; := / (GH;)^ « (DH;) 
СЕҙ-АС 
= EJ5:- СО5- СЕ 
СК 
2 „2 
N2^-8^)../N1-1 N (81-1) 
Ea — 2: 

ҮЛҮЛ 0.993399 
0974855 0.974355 
0923911 0.944911 
0.907841 ναι 
ος 0.866025 


2 


Y 2 Νι- 1) δ 


(Na - 5) -/ (Ма - 1); 52. №22.№, - №2 








































































































































































































BE; = (Мі-Мі) N2 EJ; - № М1 (№2. М1 - N2 + ô) 7 
0.086603 0.086603 η, 3% 
0.173205 0.173205 0.135837 0.135837 
0.259808 0.259808 0.088192 0.088192 
0.34641 Hol 0.043481 0.043481 
0.433013 0.433013 5 I 
(м; - 1): 52. Ν22.Ν|- Νο; 
"m ЕЛЕГЕ, т. 
0.943729 0.943729 АС; 
0.905577 0.905577 4.358899 4.358899 
0.881917 0.881917 2.222049 2.222049 
0.869616 0.869616 1.527525 1.527525 
0.866025 0.866025 1.192424 1.192424 
1 1 
N2^.N 
ч м2 - 87, —— 0 |в, 59 ο - "СЕ - 
№ - 6 EJ; № - б 
4.166667 rere SEEN г = 
4.761905 4.761905 6.666667 6.666667 
6.25 6.25 10 10 
LETHTH 11.111111 20 20 
7.800463-1015 Ñ З 5 
































07/09/00 Alternate Method Quad Roots 
Мі:- 1.79201 М№, :- 10.41743 

AB:-N, АС:-М; AD :=_/АВ.АС 

BD:- AD- AB BG:= AG- AB 


DG := BG- BD DM := ./ BD. DG 


AJ: AD AK:=AD BM = J вр2 + pM? 
2 2 GM- AJ 
GM :-4 DG? + pM? Ағ-- — 


BM 
_ BM. AK 
` GM 


AC 





Ale 
він 


(АВ.АСЗ) -ағ-о (АВЗ.АС) -АС-О 


2 





А 
Dd. Bd 
DF:-Bd-Dd рм :=./BD-DF οᾱ-- ——— — dk- 
Bd DM 
1 
8 4 8 
АС:- АВ + 2. Ba (AB ΑΕ) -АС-0 (АВ-АЕЗ) 


000720а Quad Roots via Tangent Circles. 


№, = 3.73926 М, := 11.78259 
ΑΒ:-Νι ΑΕ:- М AD:=./AB-AF 
ВЕ 


BF := AF- AB ΕΒά -- E 


BD:-AD-AB Dd - Bd- BD 




















2 2 Bd. BF 
DH := 4 ва + Dd HL := 
DH 
ра. DL 
DL := HL- DH Dk - 
DH 
Bd. Dk 
Bk := Ва – (Dd + Dk) Ік- 
Dd 
Bd. BF Bd. BF 

JN := = —— 

BD (Bd + Dd) 
ЕМ: JN - Bd ВК: GK- Bd 

BF. ЕМ AF Ak 
Ak := Bk + AB AF- — = ----- -- ------ = i.e., A, Κ, L and М аге colinear. 
FN - BK FN Lk 
Lk. cd се FN ce. BK 
Bd-Bk ce - Ξ = АЕ := AF - 2. Fb 
dk Bd+cd Bd - cd 
1 
4 
-АЕ-0 etc., etc. 


OOO720b Quad Roots by equal angles. 


№, = 2.07320 
№2 := 10.53987 


AB:=N, АЕ:= №, 
AD:-4/AB.AF  BF.:- AF- AB 
AM:-AD  DF.:- AF- AD 


BD:-AD-AB DG:= /DF.BD 


2 2 BD.AD 
BG:-4 DG + BD AC := ——— 
DG 





08/01/00 Alternate Method Quad Roots 


М:-5 АВ:-1 AG -ABN 


BG 
BG := AG - AB BEC AD := \/ AB. AG 


АЕ:- ΑΒ: ΒΕ DE:-AE- AD ΝΥ:- DE 

BD:-AD-AB DG:-BG-BD EQ:=BE 
2 2 

DN:-4/BD.DG Νο: / DE“ + (DN ЕО) 


QR:= AE OQ-BG NO:-,/0Q7-NQ? 


_ NO.2.QR | | МР | 2 2 | 2 2 
PQ := ———— МР-МО-РО MN- |--- ВМ - BD -DN GN := 4 ра + DN 


O 2 
9 1 





BG. GM 3) 4 
GM := GN - MN F. m АЕ := AG- FG |AB. AG – АЕ = 0 


Іп Trisection What Is AB? 08/02/00 
In the trisection figure given and given 
AC as the Unit what is AB? 
AE 2 2 
AC:-.884 AE:-3.521 AD - 72 EP := АЕ ПЕ: Ар DP:=,/ EP -DE 


ЕР:-- ЕР СЕ:- АЕ-АС CD:= CE- DE CF = || FP? ου pP PR:= CF DR:= DP+ PR 
2 





2 2 CD 2 2 2 2 | 
СВК := 4\4 CD -DR CS:= CR DS :=,/CD -CS РІ - Ар 15:= 4 рі -DS RS:=CR-CS 
CD.LR 
LR:- RS-LS BD - АВ := AD -BD ST:-LS RT:=RS-ST 
In trisection the length RT to the _ 1 | _ 
similarity point is equal to the radius EE | | АЕ =0 


of the circle. 





\/ 4- AC- AE - 4- AC? + 3. AE? е m 


AE AE 
AD- —-0 ὑΡ «3-0 CF- 
2 2 2 2 


1 1 
CE – (AE- АС) = 0 οὐ -(2-AB-AC|- 0 DR- 7-/(AE*2-AC) (3-AE-2.AC) = 0 





1) (-AE+2-Ac)? 1 [-4.AC2 + 4.АЕ-АС + AE?) 
CREAR 0 оо 
4 AE 4 AE 
2 2 1 (3-AE - 2- AC) 
1 (AE-2.AC AE? 2. AC? + 2. AE. AC | ΑΟ). κ 


2 (3-АЕ-2-АС) | 


AE? 


О ΑΒ ΑΟ 





О ΑΒ.ΑΕ΄ AC?(3. AE- 2.AC) = 0 


oJ 
g 

| 

| 
> 
ΕΙ 

| 
|e 
» 
Ω 
N 
+ 
» 
Ω 
- 

[ 


the figure projected from BCD 
will yield a trisected figure JKL. 


М:-3 BD := 2 


080300 Trisection 
М, If 2 IQ - EK then 2 JK - EK and 


AD BP 
τς, AD :- АВ bain BP := АВ ΑΡ BO жаста AE :- АВ 


BG 
DO:-BD- BO GO -./BO.DO вс -./GO?. Bo? BS = — ER:-BS ТО -ЕВ 


GT:-GO- TO А6-./АВ2-В82 ES:=AE-AS BR - ES OR:=BO-BR 


ET.GO 2 2 
ET:-OR ІО:----- BI:- IO- BO ΑΙ: BI-AB BE:=. ER ΒΚ 








GT 2 2 2 
СЕ. СО ІК ΓΑΙ -AK 
GE := BE α- ——— EI:-GI- GE AK: АТ IK:=EI ТО = — — 
GT 2. AI 
EK 
EK:-AK-AE ——-2 
Some Algebraic Names: IQ 
3.BD BD (4.Ν - 3) BD BD 1 BD 1 
-ВО = О —. ———-DO-0 ———. yJS3./4.N-3-GO-O0 —-/3-/—-BG=0 ---/3. |--В5-0 
4-М 4 Ν (4. Ν) 2 Ν 4 Ν 


1 (4-N 8) 
вр ма-а. [13] BD |(4-М-3) во | ехэ вр зано Ν м 
“эӊ ———— ος z | 8-0 -Ἴᾱ-|--π-|-58-ο τ, a 


4 М 4 


κ καν hs Re TS 





I Q BRL 








BD |-(-2-/М-:/4-М-3 \/4-N-3 000 
2 үм 


(Гал зум) 





вр (2 ./N-./4.N-3) 


4 (/4w-s-J) 











-10-0 


2 |^ ун anan) " 





BD (2./N-./4.N- 8) 





4 


-ЕК-0 


3 





-BD mE CN 
3 


го аи әй 
-BD (/4-ч-3-2-/м) -BI- 0 


2^ (анз JN 


= «/М-АІ-0 


(-2-/4-4-3-2-/м) 


BD 1 
——. [2- — 4A/4.N- 3- BE- о 
2 JN 








-ІО-0 


000804А Trisection and Square Roots 


With the following construction, one can see that 
square roots is directly involved with what is 
called angle trisection. Is there a reasonable 
method of projecting to the square? Probably not, 
but what the heck? 


I am going to figure this out and then I am going to order the equations a little different at 
the start to see what happens to all the definitions. 





т ABC = 60.00000° | 
ш/РЕЕ = 76.934959 Ἢ 
т /ВЕЕ = 25.64498° | 
m/CFB = 25.644989 | 
m/DFC = 25.64498° 2 
m/DFE ° 
m/BFE 
m/DFE-(m/BFE+m /CFB+mZDFC) = 0.00000° 


= 3.00000 


Мі = 1.90557  N5:- 12.01265 
AB:-N, АЕ:-М; АРр-«/АВАЕ BD:=AD-AB 


BF:- AF- AB ΡΕ:-ΑΕ ΑΡ роз BD:DF 





BF BE Eo? 
BE :- — ЕО: — AE := BE + AB EQ := —— 
2 2 AE 
2 2 BE. BF 
DE:=AE-AD ὈΜ-γΡΕ με” НМ, 
DE.DH 


DH :- HM - DM Е СЕ: DE СО BC := ВЕ - CE 


5 5 2.ЕО.ВЕ 
EN - /ВЕ"-ВЕ" KG:- ————— АС:-АЕ-КС 


EO 
2.ЕО-АС 
CS = АЕ — AS := AE - (DE + CD + CS) BS := AS - AB 
Definitions: 





AB-N,;-0 AF-N2=0 AD-|N,N;-O  BD-(./N,N;-N,j-O 
BF-(N;-N;)-O DF-(N;-./N,No)-O DJ-. (Nr Na (N1 + Νο) - 2:Νι:Ν2 = O 


2 
№ - N, № - N, Ni + N2 (Ni - Νο) 
BE-——— 5ο - -ο AE-———--0 EQ--—————. -0 
2 4 2 8. (№: + №2) 





Ni + №2 -2../ М1. № 0 №2 «Νο «2:Νι:Νὸ - 2. / Ni Na (N: + Νο) 
РЕ с fa 
VZ- (N1 м)? 


2- | N1? + №2 - 2. /N1 Na (N; + N2) + 2. М: . № 
(Ny + №2) -_/ 2.№.М№2-2.\/2.М1-№ 


БН =. з ----ᾱ 
(1-2) [Ni -- Νο --2-./ ΝΙΝ») 
Ri N2-[Ni 2 + 6.Νι:Ν. + №?) - 4.542. N5 - 4. N,- N5? 


(Ny + №2). [Ni + Να - 2-./N,-N5) 
_N,)? .(N5 - | 2 
cg MM) 0 pe MM-M) a --- (Ny - Νο) о 
| 2 


ОЕ 


HM - - 0 














2 (Мі- Νο) Ni + №2 
κα ЧУ) _, Жаз ы. = 0 N1: N2- (№. - №)? 
2 (Мі- Νο) Ni + N2 CS-——— =V 


(Ni + Ма) 


ма ко (N;? + 6. М: М» + Мо?) 
: А8- o 
N (Ni №2) 


(N: ae N3) š; 


DM-  .----4--------0 


000804B Trisection and Square Roots 


With the following construction, one can see that 
square roots is directly involved with what is 
called angle trisection. Is there a reasonable 
method of projecting to the square? Probably not, 
but what the heck? 





т ABC = 60.00000° | 
ш/РЕЕ = 76.934959 Ἢ 
т /ВЕЕ = 25.64498° | 
m/CFB = 25.644989 | 
m/DFC = 25.64498° 2 
m/DFE ° 
m/BFE 
m/DFE-(m/BFE+m /CFB+mZDFC) = 0.00000° 


= 3.00000 


№, = 1.90557 М, :- 10.10708 
AB:-N, ВЕ - М; АЕ:-АВ-ВЕ AD - /АВ-АЕ 


ΒΡ := AD - AB ΡΕ:-ΑΕ Ар DJ--BD.DF 





BF BE Eo? 
BE := — ЕО: — AE := BE + AB EQ := —— 
2 2 AE 
2 2 BE. BF 
DE:=AE-AD ΡΜ: /рЕ’+ВЕ” НМ = κ 
DE.DH 


DH :- HM DM ΕΗ СЕ := DE СО BC - BE-CE 


2 2 2. EQ. BE 
EN:-4 BF- BE КО- ————— АС:-АЕ-КС 


EO 
2.EQ- AG 
CS -- — AE ΝΝ AS := AE - (DE + CD + CS) BS := AS - AB 
Definitions: 


AB-N,-0 BF-N2=0 AF-(N,+N2)=0 


AD-./N,(Ni-Ng)-O BD-|/N,(Ni-Nog)-N;| DF-|N;-Nao-./N, [Ni +N2)| = 0 
2 2 N2 N2 
DJ - Νι΄ + М М1 (2- М, + №) - 2-Νι:Ν2-2:Νι΄|-0 ВЕ----0 EO-—-=0 
2 
| [—2 
"NL ыы E" το... -o DE 2.N1-N2-2./N, %М2-Кі 


2 8.(2-Ny + Νο) 2 











| 2-(2-н, + №2)? -4. Ni 2 + М2. N, (2. №, + Νο) 
рме 2 τ 2 _ 


2 
№22 
Чала + No)? адм (а + N3) 
-- уз νι” No Νι (ам + N2) самі ан 
\/(2@-Му + №). 2-9; + Να - 2-./Ν1-(Νι + No) | 
"m /[m? Nə Ni (8-2 + 8. nn + N2?) - 4-N, (2-N, + №2). (№: + N2) 


(2:Νι ема). (2-м; + № = 2. мі? ЕЗІ? 


HM - 0 














Νο” Мі №2 УЗ. _/ Мо 
CE- ——————— = BC- ——— — =Q EN- —— —— = 0 
2. (2. М1 + №2) 2. М1 + №2 2 
№22 2. М1. (Мі T Νο) Мо (Ма Я Νο) 
KG- ———————-0 AG- — — ———-0 CS- —— =o 
2. (2. №1 + N2) 2. №: + № (2-м, + N2)? 


мі (М: мз) |в мі? + 8-м: Мо + №2?) 
AS — о 


(2:Νι s N.) 


N ΝΙ΄.Ν2-{4-Νι + 3-N2) 
° Bs-— ὡς. EM iD 
(2-8 t Ма) 


2 





08/07/00 Proportion Series II 


Divide BC into the same ratio as 
AB:CD. 


N; =9 Мо:- 2 Ns := 5 


ΑΒ:-Νι СО: М;  BC-Ng 


AB. BC CD. BC 
BO:- ——— CO - — —— 
АВ + CD АВ + CD 


BO + CO- ВС = 0 


000822 Square Root and the Archimedean Paper Trisecter. 


This square root figure affords 
another approach to proofing 
the Archimedean Paper 
Trisecter. 


№, = 3.76152  N5:- 12.22818 


AC:-N, АС:=М№ AE:=,/AC-‘AG СС:-АС-АС 





σα ΑΕ 
πες АЕ: АС + СЕ σα CE :- AE ΑΟ 


2 2 CF.CG 
EF := CF - CE EW := 4 EF + СЕ NW = ———— 











EW 
EF. EN 
EN:=NW-EW EU-- AU :- AE Εἴ 
CF.EN AD)? (nT)? 
NT:2—— uwa] |2 AV := AU - UV 
EW 2 2 
МТ.Ар AD.JS 
JS:=— — — DJ := BJ := AD - DJ 
2.AV NT 
2.UV.JS 2 2 
р8-- m — AS-AD«DS  BS|BJ'-JS^ AB:-AS-BS 





08/23/00 Trisection In А Square Root Figure 


Given the square root figure drawn for trisection, what is 
AR given AB and AD? A slightly different apprach than the 
one on 04. 


N:-4 АВ:=2 АП:-АВ-М АС:=`/АВ.АО 


BD 
BD:-AD-AB BN:= m KN := BN 


AK? + AN? - KN? 
AN:=AB+BN AK:=AN АР= == 
2.АМ 
_ АР-АМ 
АК = к ЕК=АК-АЕ ΕΕ:-ΕΚ _ AE:=AK-2 (EF) 
2 
АР. AE (н2.6-м.1) 
АВ----- АВМ.— — —.—--AR-0 ВВ:-АВ-АВ 
ак (М--1) 
(N - 1) 
AB-(3-N + 1.——— - BR = 0 
(N+ 1) 





Does KS = FK? 
BP := AP- AB DP: ВЮ ВР NP: BN-BP KS - МР KS-FK=0 


AB. (N— 1)? 
4..(Ν + 1) 


—KS = 0 


у 09/03/00 Ratios In Trisection 





How does BF vary with BC? How does DF vary with BC? 
М, Νι-4 №:=8 

Βα BE. BE 

BG:-1 BE Έα ΒΜ:-ΒΕ ВО - /2 ВЕ? ЕМ-ВЕ ЕК. So 

BO 2 N 
Е Е ВМ 1 
KN ЕМ ЕК ΒΚ: gw. вк? + км? Bp. —— BC.-BD.— 
Βα N2 


2 


CG:- BG- BC СУ--/ BC.CG AJ:=BE АС- AJ? ο AB := AC - BC 


cJ? АН.АЕ 
AE:-AB-BE JH: — АН-АУ-УН AL: — —— JL -- AL- AJ 
AJ AC 


AH. AM 
ІМ := JL AM:= AL + LM APIS AG BF:- AF- AB DF := BF – Вр 


1 (2-N1-2-N2- N2: 2) 
BF- 3 (7-/2 - 10)-(Ny -4-N2- 2-N4-/2).— — —,—— -0 
N2 





(3 - 2-4/2): (2-N2 - 2.N, + /2-N3) -[4-N2 -N-24/2.N5) BF 


2.N,-N2? BC 
N1- (2-4/2) Ni - №). | E 2 2 2 | 
—————— — - BC = 0 | 1 2): 7-/2- 10). 12../2.N5 +17.№ -2-Мі - 10- N,- №2 - 6. N,-4/ 2. No 
μα і дү, 7%“ 
2 


(81- Ма) (2-/2- з)-(а-м,? -10-М1-М2-6-81-/2-М,>17.8224 12-/2-ма?)| ΡΕ 


ВС 


Ni N2” 


Midpoints and Similarity Points 09/18/00 


What is AE given the radius of the two circles and the difference 
between their centers? (External Unit). 


Мі:- 2 № := 3 Νο := 8 ВС := М, СН :- No CG := Ns 


ВН 
CJ:- ВС GM := ӨН GK:= CJ BH:= BC+ CG + GH PER 


JK. GM 
KM := GM- GK JK := CG am АН := AG + GH 





N4.N5 - 2-N,-N>+N,7+Ng-Ny + №22 


А АВ-АН-ВН AE:=AB+BE ΑΕ------------..-... -.-. -.-ϱ0 
2. (№2 - Νι) 


What is AE if given the difference between their extremes and the radius 
given as a ratio of that segment? (Internal Unit). 


М: :- З N5:- 7 Ма:-4 N4:- 9 
BH Νι N3 

ВН = 1 ВЕ:= —  BC:= BH — GH := BH. — CG - BH - (BC+ GH) 
2 No N4 


JK. GM 
KM 


CJ:- BC СМ: GH GK:= CJ KM := GM- GK JK:= CG AG- 


АН:- AG + GH AB:- AH- ВН AE := ΑΒ + BE 


(Na: № - 4. Мз- N, + М1 М) 
Anes о 
2. (Ns: № - Ni: Ма) 





А, 000920 Squaring 
Is AC the square root of AB x AE? 
Given BC, find AB such that AB x AE is the square root. 


№, = 11.69458 М, :- 2.96916 


ВЕ 
ВЕ := М ВС: - № BD аа CD :- BD - BC 


2 

2 2 DH 

CH:- BD DH-4BD^-«CD^ DG: —— 
2BD 


BD. DG 
AD := ——— AE:-AD-BD # AB:= AE- ВЕ 
CD 
AC := BC + AB 


АС —-/ АВ.АЕ = 0 






2 


11/13/00 For Two Right Triangles. 
Given AB, DE, AD find BE, AC, CD, CE, BC. 


BAD and BED are right. 





№ := З № := 5 Νο := 1 


ΑΒ:-Νι Ар := М ΡΕ:- № 


2 2 AB? DE 2 2 
BD:-. АВ + AD БЕ: —— DG - —— BE:=./ BD -DE 
BD BD 
/ 2 2 / 2 2 
AF :=-/ АВ - BF EG - БЕ -DG FG := BD - (BF + DG) 


EJ:-FG FJ- EG AJ-AF-FJ AE:=./EJ7+AJd” 


S37 + 542 - S. 2 
2.8, 


2 2 EH.AH 
ЕН := \/ AE -AH СН = ———— AC:= АН - CH 


ΑΒ: EH 


S,:-AD S4:-DE S3:=AE АН- 


_ AC. DE 
|^ ΑΒ 


CE : CD:- AD- АС BC - BE- CE 


2 


Definitions: 


BE-./N?«N57- u52- 0 


ма (м1 2. № - №2. Να + №23 - N,-N3-,/ №24 №22 - Na?) 


—AC = О 
N N32. νι ема) Na + N12- N2? - 5,2. №2 знань" —2.М1- №2. N3- Nu? RE Ν2΄- N3 





2 


Ni Мо №2 _ Ма (м3 + νι Мо?) + №. 2. №3. Nu? + Ν2΄- №32 
№ + 





—CD-O 
Ni N52. Νις RE на. N24 + №, Νο: + N1 -N3 = Ν2.ΝΩ7 = 2.N,.N5. N3- Nu? UN. N32 





x, (v2. — №2. Να + №23 - N,-N3-,/ N17 + №22 - Na?) 


-СЕ-0 
N N32. νι) ¿Na Νο’: N 2. N2? - 58,2. №32 _м„?.н»2 —2.М1- №2. Ns: Nu? + Νο - №32 





3 3 2 2 2 2 2 
2 2 2 №. Ns - № :N3- № Мао N3 + N,: Ns МІ + М2 - N3 
BC - Мі + No - N3 + 





= 0 
N1 N2” + Νις ема) ma^ + N12- a? +N, 7-N32 Νο” Να —2.М1- №2. N3- Nu? + Ν2΄- №32 


Means On Means 11/28/00 


Modify 02/28/98 for Mean proportionals between E and J. 


AE:-1 N:=3 ЕУ:-АЕ-М JK:= AE 





7 JK. EJ EH. HJ 
K HJ:- ———— EH = EJ- HJ СОСН:------ 
| JK + EJ EH + HJ 
| | | ЕС ОН 
| ЕС .— EH - GH FG ЕС: GH EF := EG - FG 
| ΕΕ.ΑΕ ΑΡ.ΡΕ 
| DE = `` AD:=AE-DE CD- ——— 
| ЕЕ ΑΕ AD + DE 
| AC.CD 
| AC:-AD- CD ВС: ————— AB:=AC-BC 
| AC + CD 
| N M+1 
Μ.Ο. 3 P-0.3 AEABy р:= = — 1 
о | (N+ 1) 
Шота" 5 1 4 16 64 
i 1 3.25 10.5625 34.328125 
E D C АЕАВ- 
1 2.6875 17.222656 19.410889 
1 2.265625 5.133057 11.629581 
АЕАВ c О AEAB ο. O AEAB c O AEAB ina ο 
3,3 AB 3,2 AC | 3,1 AD 3,0 AE 


S 2 


Multiplication and Division-Line Ву А Line 11/29/00 


Given some unit, and two differences, multiply or divide 
the one difference by the other. 
For Division: 


AC:-1 МІ = З Nə := 12 AH :- № 


AH 
CJ:- Νο AB:- ——————-AC 
(CJ + AH) 
BD. AC 
BC:- АС – AB BD:- BC CG - —— 
AB 
М2 
CG- —-0 CG-4 
N, 


For Multiplication: 
АС:-1 Мі:-5 № := 7 AH :- № 


CG- AC 


Са = М СО:- CG ΒΟ:-------- 
AC + CO 





AH. BC 
AC 


BC:- BD АВ: AC- BC BF —- 


AC 
CJ := BEST CJ-N,N2-0 CJ=35 


2 


120500 


From an observer C, the distance to star А and В are known, a reference 
CEF has been constructed, find the difference between the two stars. 


№ := 5 № = 25 Мә = 1 N4 =o 
BC := М; AC := Ν2 СЕ := Ns EF := № 


ЕЕ. ВС 2 2 СЕ.ВС 
BD = —— CF-4CE -EF τ 


ΟΕ 
/ 2 2 
AD:-AC-CD AB:=,/ BD +AD 


(2-м + Na 2.Na — 2- N1- N2 N37 — №42 
дво —— —— уш = — UI =Ü 


ТЕР 











S 2 


010101 Square Root, common segment common 
endpoint. 


Alternate method for common segment common 
endpoint square root. \/ AC. BC = CD 


N,:-5 № := З AC := № BC :- No 
AB:-AC- BC BD -4/AB.BC CD:-.BD2: вс? 


Мо Νι-ορ-ο 





2 Three Given Five Taken 042101 


Given AB, CD, AC and that CDB, and BAC are right angles, what are BD, AE, CE, BE, DE? 


М1:-2 № := З № := 4 
ἐν АВ :- № CD- № AC - N3 


-a з cp? AB 
BC :=-/ АВ -АС CG := —— BF - —— 


BC BC 


Вс = BC- CG СЕ: BC- BF 


АЕ-./АВ2-ве2 Da -.cp?-cc? 


_ BG. AF 
DG 





D FH : CH := СЕ + FH 





BD --«/ BG + DG” 

BD.FH AH. BC 
А r a 
BG CH 
AC-BC 
CH 


AH := 





DE := BD BE ΟΕ -- 


AE := AC - CE 





Nu? + Νο 








-ра-0 
Ng-Ny-(Ny? + N37 - N2?) 
1. -- FH = 0 
мз.) (N1? + №32 - n?) (З + xs?) 
№32 Ng-Ny-(Ny? + №32 - м?) 





ВИО —— 
| Νι 2+ №32 


Some Algebraic Names: 


2 
2 2 М2 
JN1?-N37-BC-0 ---5---сс-о 


ж N 2+ №32 


(ха? + N37 - N2?) 


-BG=0 





N 
---------}--------------------------|-ςἩ-0 1 i 
NONEM: 2.2.2 2.2 Назы м 
1 + Кз Nə: Νι + Ns -Ν2 . М, + № 


2 


The Five Sought: 


D 


B 


Ма (м. 2 + xs?) 





Ns: N2 m? + N37 - N5?.N, 


-СЕ-0 


AN1? ΝΑ Νο BD = 0 


М2 





(мам, iN. №32 = N22- N) 


(м,2 + xs?) 
Ni: 





Ма (мі? + xs?) 
Να - 





(мам, ms №32 -N22 N) 


4/ N1? + Ng? - №22. Na- N1 N2) 


CM iq NS. №32 = N22.N)) 


-DE = 0 


-ВЕ-0 


-АЕ-0 


042201 


Given AB as unit, AD and DC, 
what is EF and DF? 


Νι:- 2.052 N5:-.62 AB:= 1.802 
AB 
AD := N. CD := AB. NX DE:=2CD AF:-AB CF:= Ср 
1 


АС :-4/ AD?.cD? s,-AF S4-AC 64-СЕ 
2 


2 2 
S2 t S1 = ӛз 2 2 
АС:------5--:- CG-4AC -AG 


2.8, 
Γι -- AD Lo = CG L3 = CD 


is t | 
DH := Ls - 





L3:Lo Rn sba” L M 


2 2 
(т + Ls | DH.FH 


—— O ЕН:АЕ-АН HJ - XH 
(з о L^ m 


AD.FH 2 2 2 2 
DJ := DH + HJ EJ:=DE-DJ FJ := —— EF:=4/ FJ iEJ DF :=4/ DJ + FJ 


AH 


AH := 11. 








Š „2 
Some Algebraic Names: 


AB 
—  Ар-0 AB N5-CD-O 


Νι 
J (1 NN? 
------------АС-0 


(2ΑΒ): Νο – DE = 0 АВ. 
Ni 
1 (1 + ма?) 
2 AB, —AG-O 
2 Ni 


. 2.8,?.N5 - N24 1 


- CG = 0 





N4.N,? « N5.N,-.| 2. N42 « 4.N *-N52- 1 Νις 
-DH-O0 














ΑΒ. 
NS. x,?. ом / 2-4,2 1: 4.N7-N52- 1- NI +N. 
(1 + N22. N: 2) 
2.AB. _ AH = 0 
σα 4.N Νο. 1- Νι із N4?) 
(1 +22. N, 2) 
АВ-2.АВ. -ЕН-0 
(ным. /2-м. 2+ 4. М1 Νο. 1 NI «1 +м,2) 





=] 6.N,*. N57 N I «2.852.821 N*.N?.3.N,?. 2 Νι +1 
c лы... s ος НС ла.” —HJ-O 
Νι ΝΟ «ΝΙΝΟ + Ni νο”. | 4-м Νο) νι 2.852 1 Мі N2'-N,*.N2 
1 №3. №2 Му Мо —. 4.Νι Νο N45  2.ΝΙ 1 
--АВ-БҒ.”: YD =o 
2 ма (м; М» +1) 
1 4.N,9.N5? - N,?.N5 + 3. N,-.N5 «| 4-N7- N52 - N* «2.8? - 1 
ΑΒ M MM —— - EJ -0 
2 м. (м; -N2 +1) 


4 (нына. али? 1 4.N7.N52- 1- NI + 1- N? + 2-Np?.Ny2) 
— во 


2 [Ni (1+ № “Мі ) 








[Na Ni Νο (4-52 Na 2 = N,7 4 з) - [ 4. N*-N5? NI * «2. Nu ?- 1 
у eoe e mI UEM 





Ni νο” + Νι 








042401 


Does НМ intersect at D? What is the Algebraic name of НМ in 
relation to AB and AG? 


N:=5 АВ: 1 АС: ΑΒ.Ν 
BG 
BG = AG- АВ BF := E AF:- АВ + ВЕ AK:= AF 


2АК? - FK? 
FK.-BF АЕ----1--- АУ-АЕ JK: AK-AJ HJ: ЈК 


АЕ-АН 
AH = AK - (ЈК + HJ) АС----- CE:=AE-AC 

AK 
БЕ: АЕ-АВ ЕС:=ВС-ВЕ ЕК--/ВЕЕС Βο:-ΑΟ- АВ 


СЕ-ЕК 


CG:- BG- BC CH:=,/BC:CG ПЕ: ——— з 
EK - CH 


DF :=2-DE НМ:-,/СЕ?:(ЕК-СН)2 








Some Algebraic Names: 


1 1 
AB.N- AB- BG = 0 ΣΕ 














1 1 1 (н2.6.м-1) 
..AB« L.AB.N-AF-0 АВ. “^^^ - AE- 0 
2 2 4 (1 +N) 
1 (1-2.м-һ2) 
..AB.-———  — —--JK-0 248. - AH - 0 
4 (1 +N) (1 + N) 
[1 + 6.N + N2) ав ) (N - 1)? 
AB.— — ——-N-AC-0 АВ. М «6.N«1).—— —-CE-0 
(1 +N) 4 (1 +N) 
1 (N- 1) 1 (N- 1) 
-..ΑΒ.(Ν + 3)- -BE=0 -.АВ(3-М-1). -EG=0 
4 (1+N) 4 (1+N) 
(N- 1) М (М Е 
АВ-(3-81)-------ВС-0 зву зу (3-N + 1). EK - 0 
(1 +N) (1+ x 
2 (N - 1) (N - 1) 
AB.N^(N«3)— —.-CG-0  ABA/(N«3)(3-N« 1-.N.— —— -CH- 
(1 +N) (1 +N) 
ᾳ-17 (N- 1)? 
2 pee ee -0 —.AB-— ——-DF-0 
4. (ΕΝ). 2 (N+1) 
1 (1+6-N+N?) м+м?) ο 
—.AB.(N - 1). 
2 EF 


(1+ М) 


042501 What is the Algebraic name of the circle HM? Does point М divide 
DR in half? 


№:= 5.768 AB:=.583 AJ := AB N 


BJ 
ВЈ = AJ- AB ματι HR := BH 


HR 
HP:-—- 60:-НР АН:-АВ-ВН 
2 2 
АО = АН Αα: AO^-GO 
HQ := ВН АФ :- АН ЕН- но? 
. .7- .7- 2. ΑΗ 


GO. AF 
AG 
HJ:- BH FJ:-FH-HJ BF:= BJ- FJ 


AF:- AH- ЕН FM — 





FQ:-,/BF-FJ MQ-FQ-FM НМ- ЕН? Ем? НМ-МО-О 
HR? DH 

DH: — —--FH-0 
AH 


Some Algebraic Names: 


1 1 
AB.N-AB-BJ=0 --АВ(М-1)-ВН-0 --АВ(М-1)-НР-0 


1 1 1 (N - 1)? 
..AB.(1-N)-AH- O0 —-AB.\/(N+3)-(3-N+1)-AG=0  —.AB.———--— - FH- 0 
2 4 4 (14 М) 
1 (1+6. м+м?) 1 (1+6. м+м?) 

FM = 0 





ово о Άμα —(N- με... --------- 
4 (1--М) 4 (1%М)-/(М-3):(3-8-1)| 


(М- 1)  (3:N+1) 

















l AB.(N 3). -ВЕ-0 l AB.(N- 1) -ЕЈ = О 
4 (1+ М) 4 (1+ М) 
1 АВ. (+ 3)(3-М- и. “И FQ- 0 
2 ; ( 4 Б «Мо ттм Q = 

(N - 1) 1 (1 +N) 
--(1-М)-АВ-:----------М0О-0 АВМ 1). ——— — ——— -HM- 0 
2 ΝΙΝ: 3)- (3- N + 1) 2 ΝΙΝ: 3)- (3- N + 1) 
HM-MQ-0 
1 ,, (N- 1? B DH 


———— -pDH-O0 ---ЕН-0 
2 (14 М) 2 


Four Lines То А Point 042901 


Does the difference OU and PU each have but 
one Algebraic name? 


N:=5 АВ := 1 AD :- AB. N 


BD 
BD := AD- AB ΝΕΤ OW := BO 







OY := BO DO:- ВО AO := AB + BO 








S“ j 
8-4 
y m 
7 | 
7 








A Í ο в « 


ἄ 5 ж Е 
WX] НО := оү? АН: AO- HO AL - АН 
X у = "A0 = = 
OL? + A0? - AL” 
OL -во бо 
2АО 
VA | BG:- BO- GO DG -- GO + DO 
Y X GO.OW 
GL:=./BG-DG EO- — — 
OW αἱ 





BE:-EO-BO BH:= ВО – НО 











іт EG = ВЕ + BG EH:= ВЕ + ВН Es 
GL-EH HO. HM HO? 
HM := НН, := OU := ———__ 
EG OW HH; + HO 
HM. OU 
UP := 


HO 


М 
OT := ο Кӛ: ОТ AS := ΑΟ 


2 2 KS. AO 
AK := 4 AS -KS ΟΡ» := ——— 


AK 
ОЕ» := ————— Аб2:-,/АО + OS, 
OT 
AE, - OE2- AO  AE:- EO -AO 


AS2 AE AO. AE 
= ——— ЛАП: = 








АЕ, ` АЕ» 
OS: AU 
UO:- AO- AU РО:= — 
AO 
UO-OU=0 
PU-UP=0 


Some Algebraic Names: 

















AB-(N - 1) 1 

АВ-(4-1)-Вр-0  — 2 — -BO-0 2-АВ(1%М)-АО-0 
1 (N— 1)? 1 ( 2 ) (N - 1)? 
—.АВ. -НО-0 2AB -АН=0 —AB|N?.4.N«1).——— —— - G0- O 
2 (1 +N) (1+N) 2 (1 + N)3 
m (N- 1) i ο (N+3) l 

.(3.N+1).—— -BG-0 АВК 1.N2. U 7” рс-о 

(1 +N) (1 + М) 
AB 
ΨΙΝ 3)-(3-N+1)-N-(N— 1) -GL-0 
(14 N) 3 

1 2 (N- 1)? 
l Ав. (нд 44-м. 80-12) осо 
2 I3-N-1« 3-N? - N? 2. /(N 3) (8-N « 1)-N| 
m [№ + 3)-(3-N+1)-N-3-N-1| P в. вно 


3.N+1+3.N2 N2 2. /(N « 3) (8-N « 1)-N| 








(Ν- 1)?../(N+ 3)-(3-N+ 1)-N-(N?44.N+1) 
[3.N«1«3-N?- NÓ-2-/(N« 8 (8-N 1)-N|.(1 + N)9| 


[N+ V (N & 3) (8-N « 1) « 1] AB [N-/(N-3) Ntt] Ἢ ο 


AB: - EG = 0 











AB. (N - 1)2. N. -ЕН-0 Ν-(Ν- 1)---------- 
|3.N«1«3-N?- м3 2. /(N+3)-(3-N+ 1)-N|. (1 + N) (1+N) (н2.4.м-1) 
2 2 
as (9-1 ан но Тв үз [мам P 
(14 N)? (2. 4. N + 1) 2 |IT-N-(N - 1) + 2-/(N о 3) (8-N 1)-N+1+N3| 





М-(М-1).АВ. [N+ (N 4 3) (3-N « 1) « 1] 


5 з -ОР-0 
IT-N TUN + 2. (N-3)(3-N«1-N«1« мо, 











1 AB 
QAB(N-1-OT-O —~../(N+3)-(3-N+1)-AK=0 
1 (N- 1)- (1^ М) 
АБ. Р! 7 08.-0 
2 v (N+ 3)- (3- N + 1) 
[Ав.(н2 +4- N + 1). (N - 1)2] | (1+ №) КҮЗ 
[з.н+1+з.н2+н9®-2./(ч+з)-(з-н+1)-м| V(N+3)-(3-N + 1) i 
2 AB 
(Шем) 2 ве, 20 
| 3 « 10-N « 3. N? 
|ΑΒ.(Ν2. 4.Ν:1).(Ν- 2 (12 №) 1 








ΟΞ... 5.ΑΒ.(11Ν) - AE; - 0 
|IS-N« 1- S-N?- NÓ 2. /(N« 3 (8-.N Π.Ν V(N+3)(3-N+1) 2 








apn ненні оз во Моз N ATN] 


B 5 АЕ = 0 
З3-М-1-3-М +N -2 (N+ 3) (-N+1)-N| 








-2.AB-N-(1- N).| N? « 6.N -/(N« 3 (8-N 4 1-N- 1 / (N* 8) (8-N « 1)) 
(2.N*.. 10-№3+8-№2 + 10.N«2) 3 /(N4 3 SNT I.N .. 
+ —/(N+ 3)-(3-N+ 1)—3-\/(N+3)-(3-N+  1-N? -/(N« 3)-(3-N+1)-N° 


-АР-0 





т“ 











AB-N-\/ (N+ 3)-(3-N+ 1.|6-N- N-/(N«3)(8-N« 1) +N2 (N«3)- (8-.N« 1) + 1 











ΕΞ НН d void oim iles оо 
10.N -3-N-/(N« 3) (8-N + 1) ΝΤ 3) (8-N« 1) -3-N2-/(N « 3J-(8-N 1) NÀ-/(N 8).(8-N 1) + 2 (8-N? + 10.N2 , 2. x^) 
AB.N-/(N« 3) ($-N« 1.|6-N- N-/(N43) (8-N« 1) - N2 -/(N 3 (8-N 1) 1) Κη 


10.N-3.N-/(N«3) (3-N+ 1) S.N?  10.N? . 2.N1 -/(N« 3 (3.N 1) -3-NT-/(N +3) (3-N+ 1] - NV /(N« 3)-(3-N+1) +2 








-AB-N.|N? + 6.N + 1-J(N-«3).(3:N« 1) - y (N + 3). (3-N + 1)-N|../(N+ 3)-(3-N+ 1) 





AU -ο 
(2.Nf+ 10.89. 8.N2. 10.N«2) 3 /(N 4 S-(8-.N 4 I.N .. 
+ —/(N+ 3)-(3-N+1) 3 /(N4 3)-(3-N+ I-N? -/(N«3)-(3-N « 1 N? 
2 
Ιαν... 214) посо WN pas. NI] до 
2 |IT-N-(N« 1) + 2-/(N 4 3) ΑΝ 1)-N + 1 + NŠ) TN М2 +2. (N48) (8-N 1).N-+ 1- N9| 


0105 O1 Just an Illustration 


—F— КЛА S s 


PUN РА 


ΕΟ 


_ JO-GO 


OR 





FJ:-FO DQ-- 


050601.MCD 


Just some Algebraic Names 





JQ.CQ 
CQ + JN 


АВ = .818 Ν.- 4.082 


AP := 


HQ := 


JN := 


NO := 


JM := 


HJ := 


AC := 





AG? 


--- OP:=AO-AP 
AO 


2.ОР ΑΝ := AO - NO 


NO HO := BO 


2:ЈМ AH:-AJ-HJ 


AN. AH 2 2 
СН :=-/ AH - AC 





AJ 
2.СН CN:- AN- AC 
CH. AJ 


CQ := СН 
AH 9 


JQ := J (CQ + JN)? + cu? 


DF := JQ - (DQ + FJ) 


ЕН: HO-FO FG:= 


BE 
AE := АВМ ВЕ := ΑΕ AB POE AO := AB - BO 


JO 2 2 
АЈ := АО ЈО - BO κ АС :=-/ AO -GO 





Jo? + Ho? - HJ? 2 2 
OR- —— —— --- υπ. .JJO2 ов 


2. HO 


JR.GO 
AF := AG- FG 





1 
AE -AB.N = 0 BE-(AB.N-AB)-O ВО---АВ(М-1)-0 

















1 AB 
АО-2-АВ(1%-8)-0  AG- C /(N«3)(3-N«1)-O 
AB (3-N + 1) AB (N- 1)? AB (N- 1)? 
AP - — .(N« 3). -0 EL ыш. ШЕ И чыгы бы „зыш, ЭШИ 
8 (1 +N) 8 (1+N) 4 (1-М) 
AB (1+6-N+N2) AB (N- 1)? 
AN. О ug == -0 AH-2.AB.— — = 
4 (1-- М) 2 (1+N) (1-- М) 
Ν N-1 
AC - AB.(1« 6.N + N2). -0  CH-ABN-/N:83-/8N.1. D ο 
3 3 
(1-- М) (1-М) 
2 
N-1 AB N-1 
HQ-2.AB.N-/N43-./8.N4 1. -0 ск А8 (n26 n11). Ug 
3 4 3 
(1 +N) (1 +N) 
2 
ΑΒ Моз АВ М +6-N+1 
JN- — (N-1)4/3.N« 1: -0 jo AB em), 
4 (14 М) 2 (1-2 
АВ N-1 AB J3.N«1 
oR- 28 (n? 6.м+1). МИ - o JR- T (N-0^4/N«3.)— 0 
Ы (14 N) Ы (1+ Ν) 
АВ 2 ΩΝ} 
FO- — (σεν)  — —  —.-0  DQ-2.NN-1) 2-9 
2 (н +6-N+1) (1+ М) 
AB AB 
рЕ-2-М-(8-1)-7-2------0  FH-2.N-(N- 1)--,——__ =0 
(н %6-М1) (н %6-М1) 
АВ /3-N+1 AB 
FG- — (N-17^4/N«3. —— =0 GO- (N-1)-0 
4 N +6-N+1) 4 





Б (NS (SN 1) - 2-AB-(N - 1)? /N о -0 


М +6-N+1 


у Angles by ЕШрве: 0507013 


2 







Elliptic Progression 
And 
Angles 


М:-1 






ΑΙ, 2 
AL - М ыз AR :=-/ 2:ΑΕ 


АЕ 
AM := E EN:-AE EM:-AM 


MN-EN-EM АМ-=_/АМ? + MN? 


AN? AL (4- AD) 
2 pea 
AL 2 


mZANH = 45.000? 
mZHRE = 22.500° 


AD := 


Some Algebraic Names. 


AR- ν2-ο AM- /2-0 мм - 2 -(2-/2)-0 AN - 2, 2-4/2-0 
ap N(2-v2) 0 ΕΕ [3 ος map в) [2 ος 











απ. ν2 ϱ ΑΜ V2 ы мн_2-\2 о ΑΝ -- 2-V2 ϱ 
2 4 2 
AD - 2 V2 о ғ 1/2 1.0 ος 


т./АМН = 45.000? 
m ZHRE = 22.500? 







у Elliptic Progression Outtake One 0507011 


2 


А method of trisection Algebraically. 


М-М 
АЕ АЕ 
М2 4-1 ΔΕΞΙ лз DE AD := AE- DE DF:- AF- AD 





2 
CD 
DG :=,/AD-DF CD: DE EG:=AE CO pO CG:- ЕС С): CG- 4.CO 
CD.CJ 
BC:--——-- АВ AE- (2. DE + BC _ DG. BC . 
сс ( ) BJ = ——— PD := BC + CD 
42 2 2 JK 
JK :=4/ DG -2-DG.BJ+BJ + BD σος - 1 Some Algebraic Names, 


Part of this demonstration may be something of a reductio ad absurdum, if one supposed 
that CJ were not true. I suppose I need a plate to demonstrate it. 











(N - 2) (М + 2) y (N -2).(Ν + 2) 
AF- -ΑΡ-Ο AF -DF-0 АЕ. оц ^ -DG-0 
2AF (Ν – 4)-(N+ 4) (N - 4). (N+ 4) 
M -СО-0 κος. -CJ-0 ap -BC-0 
N 2.N N 





2 
AF. (N + 2). (N - 4) _ АВ-О One of the meanings of trisection is solving for the following 





2 N? equation when given AF and AB. 
3 
AF 2.N N-4).(N- 4)-./ (N- 2). (N+ 2 
a EUNT Gk: apt c ee 4 EM f ) BJ-0 
АВ (N+2)-(N-4) 2.N 
2.(м2_ 8) 2.AF 


2.м3 ΑΕ ΑΕ 


----- -- ------ -- ϱ = 
(М-2).(м-4)? АВ АВ 
2.м3 
---------6-ο 
(М + 2)-(M— 4) 
2.м3 
—————.,, =6 
(М  2)-(M - 4) 
ом2 -M*- 48-0 
AF 
РЕ----0 
M 


M Ξ 8.303889634816388 Z:- 5.9,6. 8.9 





8.9 





8.6 





8.3 





8 








7.7 








7.4 








8.3038896 7.1 





6.8 





6.5 





6.2 












































5.9 
110-98 -86 -74 62 -50 -38 26 -14 2 
-48,22.(7-9) 


2 


Elliptic Progression Outtake Two 0507012 


Angles TEV and EVJ equals CTG. 








N := 6.381 ΑΝ.- 2.792 


ЕТ: EN EV - EN 


AN 2 2 
EG:- —  EP:- EG GT:=. EG ΕΤ 


GO:- —— GX := GT - 2.40 
GT 


AN 
ΕΝ := — 
2 
Ν 
EG? 
ET.GX 
JX = ——— 
GT 
ET JX 5 
EP GJ 
EJ := EG + GJ 


TV :=./ ET? - 2.ET.JV + JV? + EJ? 


EJ.EG JV.EQ 
= СО -- 





ЕС. СХ 
J := — 
GT 
JV := JX 





EJ 


GQ-GJ=0 


S 2 Outtake Three: Alternate Method: Pentasection Or Irrational 
Rationals 0507013 


AL AE 2 2 
AL:-1 AE:- — AC E СЕ: АС ER:-AE ΟΝ - CE +ER 


5 2 EN? + ER? NR? 
CJ-CR EJ-CJ-CE JR-4EJ?.ER) NR: JR EN-AE EM--———— ——— — 


2.ER 
2 2 2 2 
KN:-EM EK :=4 ЕМ -KN EL := АЕ KL := EL- EK ТМ :=4/ KL + KN 
_ EJ | | | | 2 2 2 
Бес СІ,:- EL- EG АС: АЕ EG СР: :=-/ AG.GD PR:=,/ER -2:ER.GP +GP +ЕС 


РЕ-ІМ-0 AN:-.JAL2 LN? 





Definitions: 
Irrational means the inability of a grammar to 
provide a name for a given thing. Many things 
are then irrational in Arithmetic due to the 1 
principles of the naming convention. Algebraic 2 
naming solves the problem by incorporating 
operands as part of a name. Algebra provides a 
degree of rationality then that is not achievable 
by Arithmetic. The following are some Algebraic 
names. 





1 1 1 1 1 
-АЕ-2-АС-0 2-/5-свЕ-0 2-/5-2-Е-0 з /10-2-/5-98-0 








1 1 
---4/5-ЕМ-0 —. 
8 2 


4/8-2-/10-2-:/5-ім-о —~+~>./8-EG-0 2 l /5-GL-O 
8 8 8 8 

+ 5/5-AG=0 з Упозач/5-ар-о 2-/8-2-/10-2-/5-ри-0 

4/8-2-/10-2-/5-АМ-0 


5 1 1 1 
8 8 2 8 У 


кі 














Ale οἱ він o 


2 





Outtake Four: Some Names 0507014 


AG AE 

AG:-1 AE:= — AC:= — 
2 2 

CG := AG- AC CJ - \ AC. CG 


EL:-AE CE:= AC 


JL :- 4 EL? — 2-EL-CJ + CJ2 + СЕ? 
AJ :=./AC*+cu2 GJ :=4/ CG? + cJ? 


Quadsection: 0507013 


AL 
AL:=2.5 АЕ--- АЕ :=-/ 2-АЕ2 


АЕ 
АМ := E ЕО:- AE EM := АМ 


МО:- EO- EM AO - J AM? + МО? 
AO 2 2 
AY:- —— ΕΥ: AE^ - AY 
EN:-AE  NY-EN-EY AN - | АУ? + NY? 


AN? 3-5 NP. AE 
AP:- —— ΝΡ--«/ΑΝ΄-ΑΡ7 ES- — — 


AL AL — AP 


Some Algebraic Names. 





αν 2-,/2-0 EY- 51. 2+4/2 = 0 ny- 27. (2- 2.4/2) -0 
2-:/2-,/2 ΑΙ, 
ΑΝ - 3 -,/2-4/2-0 EM xu x с> 2-4/2- МР - 0 


lap У2-У2. 
2 24,/2+/2 


-Е5-0 


Trisection: 0507013 


М:-4 


D AL 
С” AL:-N АЕ = ЕК-АЕ 


N NR 
| NR:= ER ΕΝ |У EN := AE 


- x< SZN 2 2 
/ DES қ EF:-.J EN“ FN“ DE:= AE 
L Β < ЛДА  DF:-DE-EF DN --/ DF? + FN? 


AN? 
AN:-DN АВ.– — EL:- AE 
AL 


BL:-AL-AB EN - | AN? AB? 





ВМ. EL 
EJ := GH := AE - (EJ + 2: AB) 
BL 
Some Algebraic Names. 
N N 
FN- 7-0 EF-7./3-0 ως Απ. ЛЕ ны CREE) 
2 2 
iJ d 2 
MERE) BL = 0 VŠ -BN-0 М___ву-о Музи М Ἢ ϱ 








2 


Pentasection 050701 





wis) 
2./2./5+10+8 





AW = О 


N := 3.333 DG:-N 
Е ра 
222 


AG := AD AH: 


AD: AC := AD 
B AD 


2 


CH :- J AH? + AC? 


2 2 cJ? 
HI := CH AI:=HI-AH CI-4AI^--AC^ СЈ:= СІ CN - —— 
2. AC 
2 2 JP. AD 
AN:-AC-CN JP-AN JN-4 CJ-CN^ AP:= JN AW:= ——— 
AD + AP 


On Trisection 051301 


For any given trisection what is the Algebraic names of BC and 
BE taking BG as unit? 


M 


М№.- 9 BG-1 


BG 


AB :- AG - BG BE 


АС := BG. N 


AF:- АВ + ВЕ AN:- АЕ АК-АМ 


ЕК := ВЕ S,:-AF 52: « АК 53 - ЕК 


5,2 + 5,2 - S37 
AE := — n-n 
2.8, 
АЕ. АН 
АС := — 
АК 


Some Algebraic Names: 


1 1 
N-1-AB-0 2-ВҒ-0 >- (2N-1)-AF=0 


1 1 
z ІК-0 2N 
4 (2-N-1) 
4.N-1 
(x - 1)2. Í й BC-0 
(2:Ν - 1) 
1 (-3+4-N) 
LI —.--BE-0 
4 (2.N-1) 


ΑΙ := AE 


(N - 1) 
- AH 

(2:Ν - 1) 
1 (-3-4-М) 
4 (2.N- 1) 


IK = AK- ΑΙ НІ - IK AH -= AK - (HI + IK) 


ВС = Ας - АВ ВЕ- AE- AB 


1 (в-н2-в.м-1) 
LM. -AE-0 
4 (2-N-1) 
(s.N? - 8. « 1) 
0 s —N.(N- 1) - AC = 0 
(2-М-1) 
-ВЕ-0 


On Trisection 051401.MCD 


А, For any given ΟΙ ΣΧ, XLZ is 1/3 of that angle. What аге the Algebraic names in 
this figure for the cords QX and XZ? 


М:-5 СЕ - 1 СМ:-СЕ.М 
ЕМ 
EN := СМ-СЕ p LV :- EL 


CL := СЕ + EL 
Ον - CL S,-CL 52:= СУ 


2 2 2 
52 +51 -S3 
Sa:-LV СК.----2---- CR:=CK ВУ =CV-CR 
UI 


ск-со 


QR:- ЕУ CQ:-- CV-(QR- RV) СІ- EI := CI- CE 


IN: EN- EI IQ := / EILP:- IQ LX:-EIL:- EL- EI PX:- LX- LP 














IL. LX 2 2 
ἵνα ΑΕΑΙ ΕΙ, AC:-AE-CE AL-AC«CI АХ - AL” +LX 
АХ. АТ в сі,2 
АО- ОХ: АХ-АО CX:=\/CL*+Lx” cs. — sx:=cx-cs 
AL сх 
LX.CO CL.CO 
OS:-SX CO- CX-(SX«OS) GO--———— σα- EG - CG- CE 


CX CX 





2 2 АС. AL 
АС:- АЕ-ЕС AO:=,/AG + GO AU := AG OU := AU- AO UZ:- ОУ AZ:=AO+ (OU + UZ) 








GO. AL АО. AL GO. WZ 
= AW :- WZ:-AZ-AW МҮ — —-— 


LW : : 
AG AG AO 


YZ ae йы УХ := LX - (LW + МУ) 2 2 
AG XZ:-4 УХ” + YZ 


Some Algebraic Names: 














1 1 1 (146-N+N?) 
..CE.N- C.CE-EL-0  — CE.-— — — —- CK- 0 
2 2 4 (14 N) 
1 (1-м2-2.м) 
-. СЕ. | ην-ο 2.568. -CQ-0 
4 (1 +N) (1 +N) 
N?.6N?.N (146-N+N?) 
СЕ.-------СЕ-ЕІ-0 οἩ- — —  N-CI-0 
(Ν -- 1) (1 +N) 
2 [-3+2.N + N?) \/ (N+ 3)-(3-N+ 1) 
cE N — — — -IN-0  (N-1.N.CE.—— — —  — _19-0 
(1 +N) (1 +N) 
1 (2.N - 6.ν2.: 2. N93 . N^. 1) 
о IL=0 
2 (1 N) 
1 [N8 43-N2-2-N../(N+3)-(3-N+1)+3-N+1| 
z ŒE N-D) = -РХ-0 


(14 Ν]7 

















5 
2 1 2 (N- 1)? 
l сЕ.(м +4.N + jaa f D C o 
А, 2 IN9.3.N?-2.N-/(N* 8-(8-N * 1) +3.N+1| 
cE.N 1. +3) ΑΝ 1 ΝΕ κ» ϱ 
N?.3.N?-2.N-/(N« 3 (3:951) - 3-N« 1| 
epa ЖУ + 8) (N16 N«1-/(N S3 NEDAN? ας ο 
IN3.3.N?-2.N-/(N 4 3) (3 N11)  3-N^ 1 
CE-(N 17. N-/(N « 8 (8-N 1) (М2  4-N + 1) P 
м3 +3- N2 2. N-/(N 3) (8-N & 1)  8-N « 1].(1- N)2 
(1 + N) 3 1... 


1 
2 CEN- ар 


м3 «8.Ν2. 2.Ν../(Ν 8-(8-N « 1) 3-N« 1 

















3 
СЕ. (М- 1)-./2. aoe ayes (Ne uu 
In? .3.N?_2.N../(N+ 3) (8-N* 1]  3-N^ 1 (1+)? 
κ mu nan 1) - 
2.1 + N)2| +3-N+1 
.CE-(N - 1). -0 
0% (N+ 3)-(3-N+1) - 2. (1+ N) Š 
+3-N+1 


+ - ОХ 





СЕ-(М-1) 
--- 


2.Ν + 14.N? - N?../(N «4 3). (8. N « 1)  32.N?2| - 7. N?. 


C24 εν) ex - o з CE- (1 + N)2. У? сз-о 
4/1-М 




















1 (8-1) 1/2 (N - 1) 
—../2.CE Sx = 0 -CE.N-CO=0 СЕМ 4 б0-0 
1-М /1-м2 (1. м2) 

2 
N^.N (N- 1) 
CE > -С@=0 СЕ әг-Еа-0 
(1.2) (1.2) 
[N../(N+3)-(3-N+ 1) -2-N+./(N+3)-(3-N+1)| т” 


CE-(N - 1)2.Ν. 
aia [n3..3.N? 2. N-/(N« 3 (8-N« 1) +3.N+ 1|.[1i N?)| 





(М - 3)-(3:N « 1) .. 








+ -7-N-\/ (N+ 3)-(3-N+1)+14-N+2-,/(N+3)-(3-N+ 1) о 
гзм). NS «3.N?-2.N-/(N * 3) (8-N 1)  3-N« 1|] 


7 Segment DF And HM 052201 


А, Given АВ and AG, what is НМ and DF? 


N:= 7.111 AB:=.375 
BG 
AG := АВ.М BG:= AG- AB BET ЕК: BF AF:= АВ + BF 


2 2 АЕ? 
АК:--/ AF + ЕК σας, JK = AK- АЈ HJ -JK 


AF. AH BF 
AH := АК – (ЈК + HJ) АС- AK EM :- > FL := 2. AF 








FL J -4ΕΜ2 FL? 


FK.AH 
EF : ΔΕ:-ΑΕ- ΕΕ СЕ: AE- AC CH - ———— 
2 2 AK 
2 2 CE.EM 
НМ := \/ (EM + СН)“ + СЕ“ DE: ————— PDF = DE + EF 


С BM + CH 





Some Algebraic Names: 


1 1 1 1 

AB-N-AG=0 AB.N- AB- BG- 0. —-AB.N-—-AB-BF=0 —-.AB-N-—.AB-FK=0 
2 2 2 

1 1 1 1 J/2 

..AB- —.AB.N-AF-0 —-AB.\/2-/1+N2-AK=0  — AB (1-«N)?.— ^ -AJ=0 

2 2 2 4 e 


2 
1 зав 1590-28) Жо AB-/2.——. κ-ο AB.(1 +N). ——-AC-0 


1-М 1 Ν2 1-М 





А, 1 1 
4' ABN-4 AB-EM-0 AB+AB-N-FL=0 


4 


1 1 1 
—.AB-« —AB.N|- —.AB-/ 3.N? + 10.N- 3- EF- 0 
2 2 4 
1 2 
J AB-/3-N +10-N+3-AE-0 


1 [/ᾳ.ν2, 10.N+3+./3-N?+10.N+3-N2_4.N_4-N2} 


—-AB. -СЕ-0 
4 (1. м2) 
L N - 1). AB- - CH-0 
| | (14N?) 


















1 ноз 3.N2—2../(N+3)-(3-N+ 1-N« 3.N+ 1| 
ΞΑΒ.|(11Ν]----------η---π----------ηπμ-ο 

(1.2) 
1 2 2 2 2 АВ 
AU S-N^ * 10-N £3 3-N + 10-N « 3-N^ - 4N -4-NTJ.— — — —. - Е = 0 
4 (н2.4.м-1) 





1 (з.м.з-н2:1.м2-2./з.н2, 10.N+3-N} 


—.AB- 5 -DF-0 
2 (м +4.N41) 


Point of Intersection 052701 


М, Do RY and PW intersect at С? 


EN 
N:-5 CE:-1 CN:=CE-N EN:-CN-CE EL:= — LV:-EL 
V T 2 


X5 LT:=EL LY:=EL CL:=CE+EL CT-CL 8; - СІ $2:=СТ S3:=LT 


Ж 870802827 
2 KL - "ие: СК:- CL - KL CS- CK ST:=CT-CS RS-ST 
7191 
СК. СВ 2 2 ГУ. СЕ 
| | CR:-CT-(ST-RS) CF = —— ЕВ:=\/ СВ -CF FQ- p FL:- CL- CF 


| | CT 
N F \ C 
FL.LY 
GL - —— 
(LY + FR) 
Some Algebraic Names: 








1 1 1 1 1 (N- 1)? 
CE.N-CN-0 CE.N-CE-EN=0 —.CE.N-—-CE-EL=0 (СЕ: CEN-CL-O0 (СЕ - κι-ο 
2 2 2 2 4 (1 +N) 
1 (146-N+N?) 1 (1-2.м-һ2) Ν (146-N+N?) 
L.cE.-.— — — — --CK-0 Е. “ — --SsT-0 2.568. -CR-0 CE- — —.N-CF-0 
4 (1-- М) а (1-- М) (1-- М) (14 N) Š 
2 (М-1) 2 N 1 (142.N-6.N2+2.N°4N4) 
CE-/3.N^-10.N«3.N.— —.-FR-O CE(N-1).l«6N«N^7).— —,-FQ-0 СЕ. рр 0 
(1 +N) (1 +N) 2 (1 +N) 





aal се. (№2 + 4.N « 1). (v 13 
2 N3.3.N?. 2N-/(N« 3) (8-N« 1) +3-N+1J 


From Segment DF And HM 052201: 





1 се. [МЗ 3.2. 3.N 2Ν. a.N2. 10-N+3+ 1) 





5 GL = 0 
2 (ν2 4.N ι) 
Which does reduce to, 
3 2 2 
1 се. [м -9.N -S.N-2N- | 3. N 11001341) 
2 (н2.4.м-1) 
- 1 1-1 


1 сЕ. (наз 4.N « 1). (v - 1)? 


2 [N9.3.N?.2N-/ (N43) (8-N « 1 -3-N «1 








0530011 





What is CD and БІ? 


N; := 1 № := 5 


ЕК 
CE := Мі EK := № EG := ES CG := CE + EG 








CQ:- CG РО- EG" CP CQ-PQ GT-EG CF: ορ”, ca^ - κα” 
u CQ a š u 2.CG 
2 2 2 2 
РЕ-./СР2- CF? GS:=EG FG:=CG-CF rs-4ra?.as 
GS.GT PF.CD 
DG := CD -σα- ра BL := 
FG СР 


Some Algebraic Names; 
Νο М2 
CE := № EK := N> ο ο σα- ο ση - 0 


1 № (Ny + Νο) 
0 CP-2JN.-—— ——-0 
) (2-Ny + N2) 


(s-w,? + 8.N1-N2 + N2?) 
UNI 2 


№ 


РЕ - (№; + Ν2}-Νι-./(Νο 1 4-Νι)-{3:-Ν214-Νι]-----------0 


(2:Νι + x3)? 





FG - 


DG - 


CD - 


BL - 


(Ny + N3)- N-./ (Na + 4-N4) (3: Na + 4-N1): № 
эе э SNL ERN E Р — MES, 


1 2 (e-w,? + 6-N, N2 + №2) 
2 № Е 21 - - 0 
(2:Νι + N2) 


2 
1 2 (6.№,2 + 6.Νι.Νο + №?) № Š 
а 2 с | 12) " 
(2: № + Νο) 








(138.22. м.“ + 116.59.813; 54. N55. N24 12. М2 5-м) Я 


1 | N59 + 32.N,9 + 96. N49. М2 
Е8-|> Νο: 2- 


(2-8 + Ма) 
(2-м, + №2)3 ο 
2.[6.Ν|7 s 6. N,. М» + x?) 
Ny (М: + Nj). (2:Νι + Νο) о 


(6.12 + 6.N,:.N2 + na?) 


2.(2. М1 + Ма) (6-м. ? + 6. М1: М» + Na 2) 


2 


А Small Extrapolation 060101 
Given АЕ, AG, and EG, what is the Algebraic name of the segment GJ? 
K J S, := 6.00604 $2 := 4.02167 5з := 3.38667 
— 
H I M AE:- S, AG:=S, EG: 83 
AG? + AE? - EG? 
AC := ---------- 
2АЕ 
- Y AC. AE 
E A AH - GH := AH - AG 





AG 


HJ := ан GJ := GH + HJ 


Some Algebraic Names: 


848 552 85 5„2-5»2 512-52-65; 
———————— -AC-0 ------------ΑΗ-Ο ---------- 
251 252 252 

BI Eos S17- S27- s.2 
-GJ=0 -GM= ? 


Units From Both Sides 060201 


Start with АВ as unit and find. ... then start with .. 
. as unit and find AB. 


N := 5.727 AB:=.573 AG:= AB. N 


BG 
BG := AG - AB BE AF := AB+ BF 


АЕ =-/ AB.AG BE:= АЕ – АВ 


FN = BF EF: BF-BE EN - 4 ΕΝ: ЕЕ? 


FN2 1 
NO: κ NL-2.NO EI:=NI-EN --АВ(М-1)-ВЕ-0 


EF. EI 
DE := AB.(N- 1) -BG = 0 
EN 


ΑΒΥΝ-ΑΕ-Ο AB(/N-1)-BE-0 








1 
З AB-(1+N)-AF = 0 


BG»? 2 
№ = 2 BG =] ВЕ» = 72 ВЕ» = Na ЕЕ, = ВЕ» = ВЕ» 
2 


ΞΘ ЕМ, ЕМ»: МР» 
ЕМ» = ВЕ» ЕМ» = ЕЕ + ЕМ» МР» Е ІМ» = с = = 
2 ЕЕ; 


АҒ2 = ІМ» АВ» = AF3 = ВЕ» 

















zm -ЕЕ2- 
(2-Һг) 2 N2 
BG, «| 2: №2 -2 М2-1 BG ,/ 2: №2 -2 М2-1 
сЕ -ЕМ2-0 — =, 
2 №, 4 М» 
ваг [2.Ν. -2 Мазі) ва» 
LN2 = 0 АВ2-0 
4 [Νο (№ - 1)| 4 №. (№ - 1) 
AI? + AF? _ ri? 
AI:- AE FI:- BF AD = ——————————— BD := AD- AB 
2AF 
(N - 1) 
AD -2 AB. = 0 BD - AB. = 
(N + 1) (1 +N) 


Βας BF; 
Мә = 3.364 BG3 := 2.708 BF3 = 72 ВО; = N. раз = BG3 = BD3 
3 


РЕЗ. FN3 
ЕМз + DI3 


NEC ШЕТІН, ΕΝΩ ЕМ з: МРз 
ЕМ з = EF; + FN3 NP3 „= —— = LN3 LS AF3 = LN3 
2 EF; 


AB3 = AF3 = BF3 


DI3 ==] Врз: раз DF3 = BF3 = BD3 FN3 = ВЕ; EF; = 





1 BGs 1 (2:Ns - 1) 1 1 (Νο - 1) 
EF; — —-BG3 INS -0 NP3-—-BG3-\/2- ші: = ЕМз_ —-BG3-\/2 = 
(мз +./2 Νο - 1) (мз +./2-N3- 1) 2 [Νο +./2 Νο - 1) 
Мә 1 BG3 
LN; - —-BG3 -0 AB; — -0 


AH := AD 


FH := ВЕ AC: 


2.AF 
BC :- AC - AB 
AB.(./N - 1) - BE = 0 
(вом + 1« м2) 
ΑΟ-ΑΒ.Ν.----------0 
(N+ 1) 
(N - 1) 
BC - AB.(3-N + 1: — —. = 0 


(N + 1)3 





Isolating А Problem 060301 


If one is given point F, then finding point G would lead 
straightway to the solution. How is BK related to BC? 


BE BE 
BD:- — BC - — CE - BE- BC 
2 N 
2 
σα 
σα = ВС-СЕ CD = BD - BC AC ^ CD 


AF:-AC AD:=AC+CD DF:- BD 


_ DF? + AD? - AF? 
i 2AD 


DK: BK := BD - DK 


CK := BC - BK 











N-1 /(N-1 N-2 
ве NU cgo вв МИ ca $9 ве 2 ο-ο 
N 2.N 
N (N - 2).(N? 2.N - 2) 
2Ν- 1) ,. BE.———— -AD-0 BE- — — — — —— - DK = O 
BE: ΑΟΞΟ 2.(Ν - 2) 3 
№. (№_ 2) 2.N 
(3-N - 2) (N- 1)-(N - 2) BK (3.N-2) 
BE. — — --BK-0  BE-—— . —--CK-0 ---------ο 
N N BC N 


For Any АВ 061001 


For апу AB, AF what is DG? 


Ν:- 4.39 АВ:=.615 AF:= AB-N 


BF 
BF := AF ΑΒ BE UE EK := BE 


EK? 
AE:=AB+BE ШЕ = ος EF:- BE 


FM:-BF EM-4FM?^-EF) GM-FM 
GQ-DE MQ-4GM?-GQ? ЕО:-МО-ЕМ DG:=EQ 


Some Algebraic Names: 


АВ. (М - 1) 1 
АВ-(8-1)-БЕ-0  ——,— — -BE-0 --АВ(М%1)-АЕ-0 
1 (N- 1)? 1 

—.AB.———-— -DE-O0  —/3.AB.(N-1)-EM-O 

2 (N+ 1) 2 





AB.|,/(N+3)-(3-N+1)-(N-1)| Ë 


2.(N + 1) MOTO 





AB-(N - 1)-|\/(N+ 3)-(3-N+ 1) -/ 3 -/3-N) ка 


а= 0 
2.(N + 1) 





2 


А, Elipse By Parallels 082601 


AF:-1 АС: — CJ:= AC 
AC AF 

BC = — AE:= — 
Nj № 


ЕЕ := AF - AE ЕН - /АБ ΕΕ ЕС —< 


CE:- AE- AC CG - | СЕ? + EG? 





Some Algebraic Names: 








4.N,2- 4.842. 55 ΝΙΝΟ 4.N5- 4 
2 (№1 - №2) x 


BC.EH 


CJ 


М, Just Another Proof ОҒ Paper 010202 


N:-7 AB:- 1 AF:- AB. N 


BF 
BF:- АЕ AB BE - E AE := BE + AB 


EJ? + AE? - AJ? 
AJ:= AE Е./: BE Еа: ----------- 





2-АЕ 
Gb := Еа С.У:- 2.Gb AG:= AJ - GJ 
Aa. AG 
Aa := АЕ- Ea AU := 
AJ 





2 2 Ja. AG 
Ja := / АУ - Аа GU := 
AJ 
2 2 
Ua:- Aa- AU ЈО := Ua + (GU + Ja) 


Г JO. Ea 
Ua 


JN: JN- BE = O 








From 4/29/94 OP — 4| Ja? _ 2.Ja.GU + GU? + Ua? 


OP-2.Ea-0 NO:=JO+JN EU:=Ua+Ea EN - | NO? EU? 


EL:- BE LN := EN- EL 


Some Algebraic Names; 











1 (N- 1) 
N-1-BF-0 ——--BE-0 — — -AE- 0 -0 
4-(N « 1) 
(м 1)? N?.6.N«1 2.N N-(N? + e.v « 1) 
жет сл ο Aag — AQ о 
2-(N +1) 4. (N + 1) N+1 (N+ 1)? 
Ν- 1)-\/(N+3)-(3-N+1 М-(М-1)-/(М-3).(3-М-1 
(N - 1)-/ (N+ 3).( -- (Ν- 1)-/ (N+ 3).( Dem 
(N? 6. N « 1). (v 13 (N—1).(N2+6-N+1 N-1 
MM ——-Va-0 -------2--5-22-0  ——-JN-0 
4.(N+ 1) 2.(N + 1) 2 
(N- 1)? (N — 1) (м2: 4.N + 1) (N — 12. (2. 4.N + 1) 
-ОР-0 ------2----50-0 -------------ευ-ο 
2-(N + 1) (N+ 1) 2.(Ν + 1) 





(N — D-[N2  4.N+ 1)-/(N 4 3j (8-N « 1) 
ПОМ TTS S TT LENO 
2. (N+ 1) 








2 
(N — 1).(N +4.N + 1-J/(N«3)(8-N« 1 Ν-1 "o 
2-(N + 1)? 2 


Easy Power-Line 06 20 02 


For any two intersecting circles, the power-line BJ intersects their 
common tangents AC at midpoint. 


AC:-5 ΑΕ -4 
СЕ:-3 FH:-AF ЕН:= СЕ 
Ар := СЕ DF:= AF-AD 


EJ:= СЕ FJ:-AF 


DE = АС ЕЕ--./ DF? + DE? 


EJ? + EF? - Fg? 


2. ΕΕ 


ЕС: 





DF. EG ОЕ. ЕС 
ЕН:= ——— СН:СЕ-ЕН GH := ——— СК: GH KG:= CH 
ЕЕ ЕЕ 
DF.KG AC 
ВК =  ВС:= СК + ВК BC- —-0 
DE 2 





021609 


From AD project a trisection to EH. 


AD 
AD := .969 AB := ES N := 1.51 


BD 
BD := AD- AB BC := ІН 


CD := BD - BC АС:-АВ-ВС 


2 


AF:-AD CF --4AF?-AC 


FI = J cD? cr? 











(2Ap? - рі?) 
DI:=2-CF AI-AD AL:--—— .— - 
2.AD 
2 .-2 
FJ:- AC- AL IL: JAI2 AL2 IJ-IL-CF 
FJ-IL FI-IL 
EL := AE:-AL-EL EI:= 
IJ IJ 


EF := EI - FI 








ЕЕ? + АЕ? _ AE? AC- AG 
FG := -------- АС:-АЕ-ЕС AN := ——— 
—AF AF 
FG 
EN = AE – AN ἘΠ FM-EN-O 
Some Algebraic Names; 
AD — AB (AD — AB) (AB. N + AD - AB) 
BC — ———— zCD - (N - 1). ——— —— AC - —— ———— = 0 


N 


N N 








CF - 
N 


ViN-IL(AD-ABI(AD-N:AD-ABiAB-) | pr- y3 |(N-1)-(AD- AB) АР =o 





DI -- 2. 


АТ, — — 


(AD-N + 2-AD - 2-AB + 2-AB-N) ` 


FJ - (N - 1): (AD - AB): 


АВ. N + AD - ΑΒ 
а 


(an.n?) 


[AD2.N2_ 4.AD-N-AB  4-AB?.N - 2.N2.AB2  2.AD2 + 4.AD.AB - 2.AB2) 


V (N - 1). (AD - AB) -(AD-N + AD - AB + AB- N) zo 


N 


(an.n?) 


(an.n?) 79 


(МЧ - 1) (AD - АВ) (AD. N + AD - AB + AB- N) = O 


(-2-АВ.М- 
IJ - —/(N- 1)- (AD - АВ). (AD- N + AD - AB + AB- N). 


(an.n?) 


EL > 
AD. N .(-2-AB-N - 2-AD + 2-AB + AD- N) | 
N 


ΑΕ Αν». 0 0 о 
(-2-AB-N - 2. AD + 2. AB + АРМ) 








AD (ΔΒ.Ν + AD - AB) 
ЕІ-2.,/2. | (N- 1) (AD - АВ) L—-. ——————— а 
М (2.AB.N «2. AD - 2 AB - AD. N) 
AD N 
EF – —/2- | (N- 1) (AD - АВ). — AD ———— — ~ ———— ———— — - 0 
N (-2- AB. N - 2. AD + 2. AB + ΑΡ. N) 


(N - 1) 


FG - -2. AD. (AD - АВ) ————— — — ——- ——————— - 0 
(-2- AB. N - 2. AD + 2. AB + ΑΡ. N) 


N 


ГЕ Зо τος “0 
(-2-AB-N - 2- AD + 2- AB + AD-N) 


AD 


AN - (AB. N + AD - ΑΒ): -------------------------------------------- = 0 
(2- ΑΒ:Ν + 2. AD - 2. AB - AD- N) 


(AD - AB) 


EN - -AD (N - 1): ———— ——-——— — —— 20 
( | (-2- AB. N - 2. AD + 2. AB + AD. N) ЕМ-ЕМ-0 


2.AD+2-AB+AD:-N) | Ü 


-2.(N - 1): (AD - АВ) (AD-N + 2-AD - 2-АВ+ 2-AB-.N).(AB-N- AD- AB) _ |, 


Given AC, AB and either point of contact, D or F from 032304 
any C, what is the lenght of the cord DF cut off by a 
line from any C? 


N,:-1.708 № := 1.649 


Мә == 1.24 





CD := ΟΕ - DIN, := CD 


№32 + №22 - Nu? 


DF» := 
2 М, 


DF, = 0.812333 DF, = 0.812333 DF, + ОЕ? = 0 


O 041904 


А, Straight Line Ellipse 
Cardinal 


U=1 Ny=3 N2-2 
BE 
АС -Ὁ ВЕ- АС BD:= — 
М1 


АС 5 2 АВ.ВО AE-BD 
АВ--- ΑΕΞΥΒΕ΄ -АВ Βῆ----- БН 
2 


ВЕ ВЕ 
/ 2 2 
АН: AB- BH AD := 4; AH «DH 








U 2 2 B J (1)? 2-м, + (N2)? AD 
7——~ :,/(N -2-М М —AD-O 
(Ν1:Ν2) | š i 2) М1. №2 U 2 
Ordinal 


М1 := 1.344 М№:=.3  М3:-.5 
АС := М ВО:- М2 AB:- Nga 


АЕ: АС  BE-AC АЕ-.,/вЕ2-АВ? 


AB-BD AE-BD 2 2 
ВН:----- DH: — — АН:-АВ-ВН AD - j| AH“ DH 
BE BE 


| nom - 2..(N3)?-No + (N2)2.Ni | - AD = 0 








S 2 


Straight Line Ellipse 
041904B 


Мі:- 1.344 N25:-.415 М№з:= 1.102 


ΑΟ:-Νι BD:=N2 ΑΒ:- ΝΑ AF:=AC 


BE:-AC AE--. BE? - AB? 


m n | AB. BD AE. BD 
5 | BH = — — DH := — — 
E | BE BE 





AH :- AB - BH 


ED en е AD := J AH? + DH? 





ΑΡ -- | κο) νι - 2-(N3)?.N5 + (Νο)2.Νι| 


Another Ellipse 031405a 
М, The locus formed by М and I as determined by L provides ап ellipse. 


Privide an Algebraic name for the Major and Minor Axis. 


М1 = 1.25 № З 


АС = Мі AD -- № 


рУ:-АС Αν:-./ Ар2+ру2 AF:=2-AC 


АУ-АС AD.AY 
VX:-AF-AD АҮ- AG := 





AC - VX | Αν 
AC. AC 
ВС:------ СС:АС-АС BG -BC-CG 
AC - AD 
BG 
ВЕ = -> CE - BE- BC ES - BE 





2 2 DV. AC 
CS = 4 ES -CE CR := 


AD 











νι2. ма? νο 
Е2--------с--- 
(Ny + №2). No — М1) 


2. №1 “- №2 


| 
( 


BG - 


(Ny F Νο) No == М1) 


19 A 

| 4 m A 

о | < | o 

= а p Il га | 
< => 9 ж р о Ω 

α α | m m I O 

| Ш aa Ἢ D. E | 

N m 

= = m | m > а Z a 

а С m м | 

- z Z m <| ni E a^ 

i її л r a к X 

- а m m А. m m τ 

е < M A m e Q e 


032305a 
An Ellipse 


2 





M, 


2 





032905 
Elipse Projected From а Perpendicular. 


Let AC be some perpendicular on some line GH. 


Мі:- 1.9167 No:=.3244 Ма:-.437 


АС:- М) CD:- Nj CE:-- CD CG--4/CE.AC ОН -2.CG 
GI:= № CI: CG- GI AD - AC- CD АГ:=_/АС? + ci? AM - 


CI. AD AC. AD 


DM:-AM DU: і 
ΑΙ ΑΙ 


IU:- AI- AU AL := 





Μν- Ὀν ΡΜ АУ:-АМ-МУ LV-4AL?-AV? MT-LV 


АС АС 


DW. AG 2 2 
AN = ———  MN:=/AN - AM ON:=2-MN ON- |(N5- Ni) 


GW 


2 2 CG. AD AC. AD 
AG :=,/ Са +АС DW = ——— + AW:- mW GW:=AG- 


DU. AI 


2 2 2 2 Ср. ПІ, 
IL:- ΑΙ + AL DI:- 4 DU -IU DL:-IL-DI DV := ——— 


DI 


AW 





2 


М, 03380056 
ν᾽ апа Μοτο 


Νι := 1 № := 2 № := 4 А :- №2 N := Ns 


AB is the unit AH/AB is the constant one. BC/BN is constant two. 


2 2 АВ. 2. AB 
AB:-N, АН: М ВН- АВ -AH GO - ———— НО := ВН – GO 





BH 
BH. BH AB. DH 2 2 BO. BH 
DH:- — —— АС:= ——— BO-4BH -HO DG := ———— 
HO BH HO 
BH- DG DG? 
DE := ———— D := — ВС:АС-АВ CE:= DE -CD 
AB DE 
3 3 
CE ЁЗ Й № CE 
ВС АВ м,” ВС 
3 
Моге (А .N) -(М-1)А Let Ng beN 
BC С ВС СЕ-СМ 
BN := —  KN:- — СОа:АаАС-АВ СМ:2.АВ--- МЕ- 
Мз Мз Мз сс 
N2 N2 (Να - 1) NR 
—— Nz- — 0 3 NR = 
ME: N. ΒΝ A".N-(N-1)A-26 -- -26 
1 


2 


033105b 
Just Another Ellipse 


Given the difference between the foci and difference 
between the proportional radii, etc., etc. 


№, := 1.708 М№:=.693 Мз:= 1.032 


ВС 
ОЕ := М, ВС:- N> FG := DE + BC Ве AD :- Ns 


CD: ΑΡ AB BE- DE-AD-AB ЕН:=ВЕ DH:=CD 
рн? + pE? - gg? 
p 2.DE 





DJ: HJ :=-/ DH? _ DJ? 
-Ns: Νο - № «Ма: № -2:ΝΙ 


-HJ = 0 
Nı 


041205 


N,:-2.188  N5:-.278 Να: 9.095 
CD CD 
CD:-N, CO- — ЕЕ: № СЕ:= — 
2 Мз 


CG := CE- EF DH:- CD -CG + 2.EF 





/ 2.917 - cp? + 2.017 
CI := CG DI := DH о –- Ям-яияля----- 





2 
τρ. V COD + DI - CIJ(CD + DI + CI) (CD - DI - CI) (CD + DI - СІ 
Й 2.CD 
Nə: Ni + N5 . N3-1 
О - P= О 


N3 





S 2 


№, = 2.188 Ν.:-.278 Νο:- .707 


CD 
CD := М; CO := ES EF -- No 


СЕ:- Ма CG:=CE+EF DH:=CD-CG+2-EF 
/ 2.612 - cp? + 2. pi? 
2 





CI:= CG DI:= DH IO :- 





(“CD + DI- CI (CD + DI + С1 (СО - DI- CI) (СО + DI- CI) 





IP := 
2.CD 
\/-СЕ-ЕЕ. (CD + EF). (-CD + CE) 
2---------------ІР-0 
CD 
-Ма №. № + N2 . -Мі- Να 
IP EO 


Νι 





4.СЕ2 + 4.ЕЕ2 + СО? _ 4.CD-CE+4-CD-EF 





2 


М, 0419050 


N? N Cubed 


№ 1 № = 36 


DF 
ОН = Ni FH-N, DF:=DH+FH AD = — 
EH. AD 
EH:-/DH.FH HI--——  HM:- EH- 2 (EH- HI 





5 5 2 FH (EF)? 
DF-4 DH? + EHEF -|FH?.EH? ----|--.| -0 
HM (рғ 


FH rut? 
— -216 | -216 
DH 


(2 0422058 


Given the major axis and the difference between the two 
foci, whatis the minor axis? 


№:= 2.604 М, - 2.234 


DE - FI 
2 
DI:- DE- EI ЕР , EI. DI 


ОЕ := N, FI:- N> EI - 


АО := ЕР 

1 
AQ- zy (N1 + Ма) (М: - N2) = 0 Ν2:- AQ 
FI- | N12- 4.N52- 0 





2 





062007 С.таса 


Tangent from Major Axis 


Мі:- 3.17500 N3 := 1.24993 Ns := 4.23333 


AB:-N, АГ:= М, AD:=N3 








AD AB../ (2: AJ - АВ). (2: AJ + АВ) 
AJ := — From 080193 EK = ————— ————————— — — 
2 2. AJ 
2 2 AI. EK 2 2 
AK:-|AB'-EK' DK:=AD-AK FK= g DF: DK «FK 


AG:-4 AB?- AI? AH:-AG HK:=AH+AK ακ- АС AK 


Ес---/Ек2;Сск2 FM:=FG FH-4HK^.FK^ НМ:- FH- FM 


HK. HM 
HO:- ———— GH:-2.AH GO - GH- HO 
FH 
FK-HM СО DK Να - Мі) (Να № 
МО = — —— - — ` о ЕК EO 


— ο н ша ИР No: 
FH MO FK Мз 


062007 D.mcd 





Tangent from Minor Axis 
N,:-3.78354 М, - 1.53747 Мз:- 2.43417 


AB:-N, АІ:= М, AD:=N3 


Ар АТ.-/ (2- AJ — ΑΠ.(2.Α0 + AI 
Aj рк. ALV (2- AJ - AI) (2-AJ + AI) AK :- J AI” _ PK? 


2 2. AJ 


PK. AB 2 2 2 2 
DK := AD- AK BEBE DF :=,/ DK + FK AG :=-/ AB - AI 


AH:-AG HR-AH-«FK СЕ:-АС-ЕК FG-.AK^.GR) ΕΜ: FG 





Νο - №2]. (N35 + N2 Νο - N1) (N3 +N 
bic ee реб Major := No —— ————— ———- 
Мз Мз 

2 2, HR-HM 
ЕН -ο/ HR + AK НМ := ЕН - FM НО := "тн. GH := 2. AH 


AK.HM СО ΕΚ 
GO:- GH- HO MO = ——— ------ 
FH MO DK 


Found on the Internet 062407 


Found the construction, now I explore it with Algebra. 


М! = 2.98979 Мг2:-1.77791  Мз:- 1.83972 


AB:-N, ΑΟ:- М; EJ:= Ng 


AJ:-4 AB?- AC? FI:= (AB- EJ) + AB 
2 
2 7 \/РЕ?. (DE + AB)-(-DE + AB) 
DE:-/AJ^-(AB-EJ? ΑΝ. YT 


GJ.2. DE 
DN:- AB- ΑΝ GJ:-EJ-DN HI:-FI-DN GL:=— 
GJ + HI 


HL:-2.DE-GL JL --/GL^.GJ? поні?» HL? 








(JL + IL) - 2-AB = 0 


Definitions: 


AJ-|N,?-N5?-0 ΕἸ-(2-:ΝΙ - Мз) - 0 


d ^ DE -./|-N5? «2. N,.N3- Να -0 М1 + N57 - 2.N4- Na + ΝΑ - AN = 0 
i Ni-.Ni2+N22- 2.N4- Na + ΝΑ - DN = 0 


N3-N,-.| N?«N5?-2.N,.N4« N42- GJ- 0 
(м, Na + /Ny?+Nq?—2-Ny-Ng+No”)-HI=0 
/ 2 2 
2 2 2 —№ + 2. М1 - Ns - Ns 
Ка-Мі-,/М14-М24-2.8,.Кз-547)------------б1-0 


Ir A ΝΙ ΕΝ 2.N,-N3 №2 








2 б 5,2. 85? 2-Ny-Ng + М? Na + N. ) 
rms n — — | Ey | 


-N5? . 2. N,.N3- 5 5 > 
КЕЗ + № —2-N,-N3+N3 


[2-83 + No? + 2.Na ПРА ГУ -2-N1-N3 + N22 + Мо? (Ма — Ni) _4.N,-Ng 
Мыз ые Зн. аА до. аА ен HN 


м2 - 2:84:85 + Ма? + Na? 


2-м. 2+ No? + 2.32 +2. ГУ 2—2. М, Ма + Мо? + ms? (N, - Ναὶ _4.N,-Ng 
Муз = = ьо а, | ро 


J| Ny? - 2:8, 85 + Ма? + Na? 

















My Name is John. 





Hello. My name is John and I am going to explain how to multiply and 
divide a line by a line in Geometry. Now, if you are going to ask me if I 
am a geometer, I have to reply by myth. Explanation by myth is one the 
ancient Greek's methods of teaching by discourse. 


Once upon a time, God created man; They created him male and 
female, in the image of God. Or one can say, male and female created 
They him, which is rather awkward, but it does have that ancient New 
England flair to it. At any rate, once upon a time is not this time. It came 
to pass as men multiplied on the earth that men started to work for a 
living and not being god's themselves needed a way to designate each 
other and so individuals, which are not, by definition man started calling 
each other by their craft. That is where we got Mr. Smith and Mr. Clark, 
etc. A vestige of this remains today. Not being man, we tend to think of 
each other by an assigned craft. I work in a factory, but my name is 
Clark. The conflict of course is why I spend the entirety of my wages in 
therapy. 


Now this works to my advantage. I have learned that individuals 
caling themselves geometers (I am personally hoping for the day I 
become part of man) cannot multiply and divide a line by a line. So, I 
guess one could say, that a geometer is someone who cannot do the 
math, which is really a sign for some serious expenditure on therapy— 
and, if those in mind—field knew what they were doing, the outlay would 
be advantageous. Too bad they cannot define a man. Now a non- 
Euclidean Geometer is someone who not only cannot do the math, they 
demand, as part of their initiation rights, that one will never be able to do 
the math. So, in due respect to non-Euclidean Geometers, please stop 
reading and go back to your scribbling—and contradicting yourself. 
Doing geometry inside of or on the outside of a tennis ball, or a Frisbee, 
makes me think that one has spent way to many days on the court, 
spiking one's tea, and certainly missing the ball. 


Now, if your like me, a factory worker, and someone were to give you 
two lines and say, 


Hey, you (He is hairy and has a club). Here are two lines, show me how 
to multiply one by the other, and after that, show me how to divide one 
by the other. 


I would look at the man, think for a moment and draw a blank. What the 
heck does he mean? Then I would say, I am sorry, but I don't understand 


what you mean. Тһе man would leave off and I would go get another cup 
of coffee. 


If I were a bit strange, I would consult Euclid's Elements and find to 
my dismay, the chap could do the math, but seems to have left this off 
for some reason, probably because it was too easy (so who don't lie for a 
friend?). Now, I happen to have іп my possession a number of 
unpublished manuscripts which does have the answer in them and they 
are full of doing the math. I acquired them from the God's (and for those 
of you interested, the Delian Problem does have a solution—and it has 
something to do with Plato under extending himself). If it should be 
discovered that I am stealing a bit of fire, and giving it to man, please 
don't tell where you got it from. I have learned from first hand 
experience, you don't want to mess with Them—they be giants—really, 
really, big giants. 


Now I am not going to explain this exactly as it was explained to me, 
as I have a poor memory. Please bear with me. 


If I were given two lines, and asked to compare them, I would look at 
them and say; 





well, AB is shorter than CE. I mean, what can you do with two lines 
anyway. Reminds me of when I was a kid asking my mother what could I 
do with seven cents, realizing early on I was three cents short of a dime. 
If I were Euclid I would subtract one from the other and find that CE — 
AB Ξ CD, or if you're a top down programmer, CE — AB - DE. If I move 
CE off a ways, 








I would say that CE — АВ- CD, or DE which ever you choose. Non- 
Euclidean Geometers, like Einstein, claim that this equality, this 
simultaneity, is not true and that at some point of moving AB and CE 
apart, as if it were part of the equation, does mysterious things to these 
segments. It amounts to a thief's logic—moving CE off sufficiently will 
make AB infinitely greater than CE ‘cause we exact a kind of tribute on it 
and subtract that tribute as we go. It amounts to constructing a square 
say, of 25 square inches or so, and claiming if we repeat it enough, well, 
it just plain disappears—we wore it out. While on the other hand, there 
are those who claim that if I assert a point an infinite number of times, I 
can create a line. You know, like waving a knife in the air an infinite 
number of times an making a salad. This is the kind of mentality that 
makes credit card lenders rich. As I said, non-Euclidean Geometers are 
really crooked bankers in disguise—or really lousy cooks. A basic fact of 
abstraction, when you really know that a boundary is not the difference 
(a point is that which has not part), a form is in fact absolute, you know 
you can never attribute difference to that form, the form is applied as a 
boundary to any given difference—material. The cut is not the cutted! 
Wow, that was trashy! 


Now if I had AB, and wanted to construct CE from it. 
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I could transfer one segment at a time 
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using parallel lines, but this is not multiplication, it is multiple 
processes, or simply addition. Parallel lines gives us the ability to do 
multiple additions, which is again not multiplication. One sign of that is 
that we have to assert each unit point in constructing CE. We have to 
assert each unit point just to do the parallels. Duh! 


One of the things our ancient quibbling buddies, the Greeks, did tell 
us is that in order to multiply and divide, we have to have a unit. This is 
just part of plain simple Arithmetic. And they also said that when dealing 
with numbers in multiplication and division we were dealing with square 
and oblong (rectangular) numbers. Keep these ideas in mind. A square, 
an oblong, and a unit. Euclid drew a number of them. We will have need 
of them. For the moment let us learn what they did say about ratio, 


which we will also need. Now, if in constructing CE, we stayed up too 
late;— 
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апа made а mistake іп drawing—or were simply dyslexic; 





we would discover the ratio. As AB is to CD, so AF is to DF. And by 
George—(if you remember, he too was a hairy fellow and curious), One 
learns how to take any multiple and divide another segment of any 
length by the same multiple. From multiple addition, we have a kind of 
multiple division, but it is not division, it is still just a plain ratio, of 
anther segment. 





Now, ав АВ is to СН, so to DE is to HI, etc., etc. This is all fine апа 
good, but, we still have not really learned how to multiply and divide. 
That is because these ratio's work regardless of the notion of unit, or 
square. Unless you are a crooked banker or a non-Euclidean Geometer, 
or a bad cook, this relationship is always true. There is one, and only 
one, difference between two points. 


We are building our ideas up, one standard at a time. Intellectually, we 
fail, at the point we cannot abstract and use a standard—or what Plato 
called form because a boundary is not a difference and by definition (not 
a difference) always true. The divergence of language itself, starts with 
the inability to establish a standard even for a name. Many linguists call 
it the “growth” of language when meaning changes, but then they are 
non-Euclidean Geometers at heart also. What do they say of а 
government that has got its constitution saying exactly the opposite of 
what is written? If you want to reduce them to rubble, ask them outright, 
Why can one word be or not be predicated of another? Or again, if 
definition is conventional, and meaning can never be conventional, what 
in the heck does meaning have to do with definition? or even language? 
They will either get a funny look on their face mumbling to themselves, 
or start babbling non-sense to you. I have some books by the gods on 
that topic also. It is really simple, . . . but not here, not now. 


Multiplication and division rely on a standard in unit. So lets add that 
and see where we go. 


nit 


At the outset the figure is very shy and unassuming. If you saw it 
laying in the street, you would hardly be pressed to pick it up. We have 
placed our segments the difference of our chosen unit apart, and we do 
have a square. No offence to Descartes who tried to find what I am doing, 
we don't have a number line, but a lined number. First time I ever seen a 
studious use of cross hairs actually miss the target. 


It don't look like much, but it can not only multiply and divide, one 
can use it to do much in the way of exponential manipulation as well. Let 
us take a closer look as to what the figure tells us. 





(Area АВАС) (Area IJKA) 
(Area ЛАРС) (Area KGLC) 





= 0.00000 


This is how we perform multiplication. Given AC as our unit, AB x CD 
- AH. In order to see this using the Arithmetic Grammar system, We 
divide AC by AC and get 1, our Unit. We then divide AB by AC which 
gives AB in terms of our unit. We then divide CE by AC and acquire that 
in units, and again for AH. We will find that by using the notion of Unit, 
Square and Oblong Numbers, which is incorporated in the idea of ratio, 
we can Multiply. And we can do what no binary calculator will ever do, 
we do it exactly. What about division? 


D 
B 
Unit 
Fe 
Q 
Р 
А C 


N 
(Area MANO) (Area ABAC) 
(Area ONCP) (Area AADC) 





= 0.00000 


Wouldn't you know it, there is а triplicate ratio in the figure! Right 
under our pencil. Didn't Euclid write that it was the hardest thing to do 
in geometry? Well, I have never taken geometry in school and set out to 
comprehend the triplicate ratio, guess I got somewhere. Going through 
our steps as before, we find that AB + CD = AQ. Each of these steps is 
proven individually in Euclid. I suspect he was like Plato and wanted to 
see if his readers were smart enough to add and subtract ideas. And 
again, no binary computer will ever be up to Geometry, as Geometry is 
exact. 


One can do a whole lot with this figure, through various projections. 
One can do a lot in the way of exponential manipulation. Try that with 
cross hairs! Some of the methods one will find in those unpublished 
books I was talking about. I don't know how long the gods will let me 
work on them, in fact, if it were not for Them, I would have been killed 
over thirty years ago. Imagine that, I am a walking contradiction, a living 
dead man. At any rate, I hope you have fun playing with the figure. 


Now this is not the place to show the solution to the Delian Problem. 
My god, if one is just learning the simple four, by adding multiplication 
and division to our list of addition and subtraction, it may be too difficult 
realize a revolution in Euclidean Geometry based upon a standard long 
ago recognized but left unemployed—just like these. I will put the idea in 
the Geometer's Sketchpad file. 


I hope I have made it clear that through multiple addition and 
subtraction, one leads into the understanding of ratio, just like Euclid 
did, but it is still a step away from multiplication and division. Those 
depend upon a respect for, and understanding of a standard in 
definition. We learn to add, and subtract. These teach us ratio—it is part 
of them. We learn about the units which is taught by them also. This 
then leads to multiplication and division and our primary four are thus 
established. 


I do have some food for thought though. Using the facts of conventions 
in language, can you count the ways non-Euclidean geometries commit 
self-referential errors in simple logic? Apparently not, they are popular. 
Maybe it has something to do with linguist waving their knife in the air 
constructing sentences. What is prediction? Maybe I will read it to you 
sometime. The solution was once written on a Temple “Know Thyself.” I 
will say this, as a sense system, the human mind is suppose to abstract 
form and create things with it. To deny form as the foundation for 
thought is simply a sign of dysfunction. I know, look at me. 


Multiplication 
And Division 
of Lines 


1. An unit is that by virtue of which each of the things that exist is called one. 
Euclid's Elements 


The Basic figures in this little thing are 
written up in my work Threee Pieces of 
Paper, or The Delian Quest. This is not 
a formal presentation, is a presentation 
of craft basics. 
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Following the Yellow Brick Road 


In Ancient Geometry, one calls the 
X Green Square Numbers, and one calls 
the yellow Oblong Numbers. Today we 
just do swatches. 
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Introduction 


Maybe I am too dogmatic, but I think one should have geometry teach 
one something of basic math. One should be able to add, subtract, 
multiply and divide with lines. These can provide proofs and 
constructible. 


The figures can be modified in various ways to produce various 
results. I present a few here. The main figure is composed of the notion 
of common unit, and that multiplication and division works with square 
numbers, which is distinct from squaring a number. The square thus 
constructed provides the properties needed for multiplication and 
division. 


I once read, in an Algebra book, that exponential notation had nothing 
to do with Geometry, that it was a pure mental abstract. What am I, 
then, to do with all the figures I have come up with that display the 
principles? 


I would also like to see how the four basic operations of Math hold up 
in "non-Euclidean" Geometries. In fact, as part of their presentation, I 
think the four basic operations of mathematics should be a requirement. 
Perhaps by teaching the remaining two in geometry, something about 
reality and standards of thought will be learned. 


The material in this little flyer is not new to me, it is part of four works 
I am currently engaged in, The Delian Quest, which is essentially 
completed, it needs some lipstick and a dress, Three Pieces of Paper, 
Eloi, and something with a puny Latin name. 


Oh, and no, I have never studied geometry in an institution-I have 
never seen ideas survive in an institution. I have and probably will be 
again, be institutionalized at my own request. 
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The computational speed by straight edge апа compass outdoes long 
hand by factors. The computational accuracy exceeds that of any binary 
computer. The understanding as to what numbers mean cannot be 
outdone. Yet, instead of improving Euclid, they made a mess of it. 


What led me to this solution was not Euclid, it was my own geometry 
play-especially doing the formula's and solution to a power line In order 
to solve for the power line, I actually had to know how to divide a square 
by a line. That coupled with the feeling that one should know the basic 
mathematical operations in geometry, as a starter made me break down 
and simply do it. 


Geometry is still undefined. It is undefined because, as we know, a set 
can be constructed in only two ways, by enumeration and by definition. 
By saying that Euclidean Geometry only uses two tools, the straight edge 
and compass, we have enumerated its set. To define it, one would have to 
say, Geometry is that language by which we speak where there is one, 
and only one difference between two points. 


This change not only defines Euclidean Geometry, but we find that it 
has been short changed for a long time. A straight edge does indeed give 
us one and only one difference between two points, and so does a 
compass, these are the unit and universe of discourse in the subject. 
However, there is yet one more tool, that tool that gives us every ratio in- 
between the unit and the universe, the ellipes. There is indeed one and 
only one difference between the two points called the foci of an ellipse. 


If one can accept that, one can then understand my solution to the 
Delian Problem. A figure that gives one every aspect of an ellipse and one 
simply has to lay it down. Accepting that definition also takes something 
that is implied in Euclidean Geometry and makes it explicit, the ability to 
add, to do the math. 


I hope you have fun. 
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For a straight line ellipse and three givens. 


N,:-1.40187 ΝΟ:- 2.31398 
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М, For a straight line ellipse and three givens. 


Νι :- 1.40187 N2:-2.31398 М; :– .8249 
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One of the items often missed, as I aptly demonstrated, is thinking а process through. In 


order to insure the process is complete, use a Law as a standard to complete the 
equation. In this case, the Pythagorean Theorem. 


AB := 


GA := 


JB := 


CD - 


JA - 


CJ - 


AB? + AC? - Bc 


6.20183 AC := 4.89358 BC := 9.20468 


_ BC? GH 


Ac? 
— нв: GH - АВ - (бА +НВ) JA:-GA« 


АВ АВ 


GH 2 
AB 
HB*-^ сј:- ү АС? JA? ον - [a] «cJ? 


/2-Ac? - AB?.2.Bc? | 
> Е 








ο 


2 AB? - АС? + gc? 
-0 В ee eI 


2: AB 2: AB 





V (AB + AC - BC) (ΑΒ - AC + ВС). (AC - AB + BC) (AB + AC + BC) 26 
2-АВ i 


Now the above is just what I got with Pythagoras revisited, however, it does not yet 
comply with the naming convention. There is no such thing as a negative name. 





J (an? - AC? + вс?) 
2-АВ 


BJ – - 0 


2 


АВ :- 2.38542 
CD :- 1.72917 


BD :- 3.17708 
dx := 1.22729 





N37 + R “= R2 


2 


2.N3 


From 042794 power line. 











EF. AB AB? 2.AB 
EF:- ВО EG: AB- CD BH — BJ---— Кіз 
EG BH dx 
JL:=AB-BJ JK-JL-EL GJ -./(2.AB- JL) JL 
JK.KO BD? + AB? - cp? 
KO - /(2.AB -KL).KL KN--— BPs — 
GJ + KO 2.BD 
JK.GJ 2 2 
JN:- ^^^ NP: BP-(BJ-JN) NO--.KO?.kN 
GJ + KO 
NO. NP OQ 5 5 
QN -- OQ:-QN-NO οκ- — GO - | (GJ + KO)? + JK 
KN 2 
AB. OR. 2 
SO := —— — ^  80--4.204157 
GO 


R,:-AB R39:-CD D:=BD 


(4: R4-D) - ах. (R2 + D- R4). (R2 +В, - D) 
2.dx. (R2 « D- R1) - 4.D 


SO - = 





(4. 1-0) - ах. (R2 + D- Ri) (R2 + В: - Ὁ) 


2 
- 4.204157 
2:dx.(R2- D- Rj)- 4.D 


АВ - 1.90625 іп. 
CD - 1.02083 in. 
BD - 2.41667 in. 
dx - 5.77984 

SO - 1.73133 in. 


KL - 0.65962 in. 


UV = 0.16880 іп. 
TM = 0.14146 in. 
dx2 = 14.43321 





4.AB-BD-dx.((CD+BD)-AB)-((CD+AB)-BD) 2 
2-dx-((CD+BD)-AB)-4-BD 

4.CD.BD-dx2:((AB+BD)-CD).((AB+CD)-BD) 2 

2.dx;.((AB*BD)-CD)-4-BD 








-SO - 0.00000 in. 


-UV - 0.00000 in. 


Basic Analog Mathematics. 


Let O to 1 be the given Unit and N1 and N2 be any two given differences: 


0 1 Νι № 


With the given analog (figure), it is required to render the products of these two differences using the 
paradigms sum, differences, and ratio:-- 





№ - №, - R, = 0.00000 
№, - №. - Rz = 0.00000 
№, + N, - Rs = 0.00000 


- В; = 0.00000 1 
Νι /N, - Rg - 0.00000 


- R4 = 0.00000 Ni‘N2- Е = 0.00000 N,? -R3 = 0.00000 


- R, = 0.00000 


2| 2 “| 
= = |N 


Complete Induction. 


Complete induction, if the term is to make any sense at all, 
simply means recursion. These display just two methods of 
costructing an arithmetic ratio and series in analogically. 


ο 1 2 3 4 5 6 


І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 





Addition and Subtraction. 


1 Νι 2 
N-1.67002 | 
М» = 3.75881 E 
`ө.--- 
— І - 
А - 5.42882 Cw Zz | 
B-5.42882 %. її 
ET ΙΙ 
№, + N3 -А = 0.00000 Να “жи 
М, + Nz - B = 0.00000 ptm 
Ι = 
L 
S Ж Β 
E" | ! 
< | 
С = 2.08879 М 
“1 
D - 2.08879 nu —_ 
να — 
№ - N; - C = 0.00000 To — x М, 
№ - N, - D = 0.00000 2 | 
N | 
ΙΙ | 
ΙΙ | 
. | 
1: 1 | ο 
| 1 
N І І 
b" 1 І 
« 11! 
“1 І 
UD pm ға 
es 
"NEN 
Ке? Ps 
\ | ! 
Sa 1 
е- 


| 


Νι - 2.30957 
№ = 4.43080 
А = 10.23326 
В = 10.23326 
С = 10.23326 
р = 10.23326 


МІ Мо - A = 0.00000 
ΝΙ:Ν» - В = 0.00000 
ММ, - С = 0.00000 
ΝΙ:Ν» - D = 0.00000 


E = 0.52125 
F = 0.52125 
G = 0.52125 
H = 0.52125 

Νι 

—- - E = 0.00000 

Мә 

Νι 

—- - Е = 0.00000 

№ 

Νι 

—— – G = 0.00000 

N> 

Νι 

— - H = 0.00000 

No 


One can pipe results from glyph 
to glyph as shown, and also, the 
glyph itself does not have to be 
the same size as the others, the 
pipe can proportion individual 
glyphs for the whole system. 
Piping allows for the 
construction of complex 
computational structures. 


“ 
“ 
“ 
“ 
“ 
N 


7 


N 


E. 


Multiplication and Division 
1 2 Ni 3 4 


ел 


Zs 
ы ας 


71 


10 


Е 


| 


Ñ 


RAGA. 74742470 
| 


N 





) 


Е------- 


x= 


Ω 


11 


Square, Root and Reciprocal. 


М - 1.68576 


A = 2.84179 
B = 2.84179 
C = 2.84179 
D = 2.84179 
E = 2.84179 
F = 2.84179 
G = 1.29837 
H = 0.59320 


N? - A = 0.00000 


N? 
N? 
N? 
N? 


- B = 0.00000 
- C = 0.00000 
- D Ξ 0.00000 
- E = 0.00000 


N? - F - 0.00000 
ҮМ - G = 0.00000 


1 
— H-O0.00000 


N 


` 


7 


We 


7 


---ὅ---------ὅ-------- 


^N 
\ 


^ 


----ῷ------- 


ο ποσα 


10 


11 


ΘΟΒΤΙΟΑΚΟ 
ΘΟΒΤΙΟΑΚΘ 





N1? + 1- /2.Ν|2 + 1 - &-N,^ 
——T TO = 0.16123 
2-N,7+2 





N,?+1+./2-N,?-3-N,4+1 
1 —— = 0.83877 
2-32 +2 








М2 + 1+ /2-М,2 - 3-4 +1  Ny2+1-./2-N,?+1-3-N,4 
т = 0.67755 





2:N,2 +2 2-№12 +2 
№, = 0.76264 


R, = 0.16123 
R, = 0.83877 












\/2-Ny? - 3-Ny4 + 1 
—————————— = 0.67755 
N,7+1 


This figure is one of the hundreds, 
or thousands of glyphs I 
demonstrate in BAM. Many glyphs 
even function by moving parts 
relative to other values. A single 
glyph can be a complex equation 
in of itself. 


Curves of equations can be 
projected directly from any 
glyph. And, as one can see, 
these curves can be added 
together. 


М - 0.66074 
А - 0.43658 
B - 1.43658 
C = 0.87315 
D = 0.19060 
F = 0.57180 
G = 1.30136 
H = 1.14077 
J = 0.79409 





e . η 


| 
| 
| 
| 
| 
| 
` | 
| 


І 
І 
І 
І 
i 
` р АЕ 





/2-N? - 3-N* + 1 This figure is constructed 





Й - 0.79409 i 
N2 +1 from an equation on the 
.N2 - 3-N4 ; 
/2-N? - З-№ + 1 ο”... preceding page. 
№ +1 
= — lu ій З αμα Q 


One can pipe results, as shown, or 
again, as shown, one can sometimes 
directly project from one line of 
computation to another. One can 
even pipe results simply by 
paralleling the results on one line to 
open another. 


N? - A - 0.00000 

N^ - D - 0.00000 

2-N? - C = 0.00000 

3-N^ - F - 0.00000 

N? + 1 - В = 0.00000 

2-N? - 3-N* + 1 - G = 0.00000 
/2-N? - 3-N^ + 1 - Н = 0.00000 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Νι 
р 
| 
| 
| 
І 
І 
Н 
Ε с 
N; = 2.16287 
N, = 3.00688 
А = 6.50351 
ΝΙΝ» - А = 0.00000 
Area AFN,E Area ЛЕТЕ 
Area BCDE Area BFGH — 509000 
Area AEIF Area BFGH 
————— = 0.00000 


Area AFN,E Area BCDE 
М Area BFGH 


= = 0.00000 
N, Area BCDE 
N2 Area AEIF 
= 0.00000 


N, Area AFN,E 


№ 


Area AFN,E = 14.89003 cm? 


Area BCDE - 6.43862 cm? 
Area ВЕСН = 8.95113 cm? 


Area AEIF - 20.70049 cm? 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Е с 
N, - 2.31671 , 
М 3.23544 Area BCDE = 2.36319 cm 
2 Area DCFG = 3.30036 ст? 
А = 0.71604 
m Area ΒΟΡΕ Ny 
—. — А = 0.00000 — -- — = 0.00000 


Мә Area DCFG N, 





Νι = 3.06033 
А - 0.32676 


1 
— - A = 0.00000 
Νι Е" 


N, = 5.68273 
М = 2.99267 


№ 
—- - А = 0.00000 
Мә 
Ni 
--- - В = 0.00000 
N.2 
2 
Ni 


— - С = 0.00000 
N 3 
2 


А = 1.89888 
B - 0.63451 
C - 0.21202 





N, - 2.39690 

N, = 1.48490 

A - 4.72142 

2:(N,:N2) - М, - A = 0.00000 


Νι 





Νι 
Ν 
2 


< 





N 

‚= 

μα 2.579 

ы алама 
anal 
N,? | 


Ν 
(Να + Nj) 
1 М 
; -А- 
- 0.0000 
0 


Z 


N, = 0.77392 
М; = 1.95611 
A - 4.19932 


2-№1-М2 + N,7-N, - A = 0.00000 








Νι - 3.28137 №: \ 1-5 № \ 0-5 
N, = 2.25211 e] - А = 0.00000 (=) - Е = 0.00000 
N, N, m N, \ -1 E = 0.82845 
nN. 1.45702 — . B = 0.00000 ° (=) - Е = 0.00000 Е = 0.68633 
2 № В = 1.45702 № eee 
С) - 1.20707 Ge) ο. 
== - C = 0.00006 ` — j -G= 0.00000 Н = 0.32330 
2 D = 1.00000 No 
ΝΙΝΟ ΝΙΝ з 
(=) - р = 0.00000 (<) - H = 0.00000 
2 2 


Free Proportional Units through piping. 





0.00000 


- Кі 


aim оа mi 


2.11188 


0.00000 


- Nə = 


3.61413 


ы. 
Z | 


e 
e 
e 
о 
о 
о 
І 


1.71133 


ei 
a 
m 


aim oim mim 


o0 09 
00 тч 
ч ч 
= r 
ч Ὁ 
ο ο 
| l 
= UN 
ae 
e b 
о Ὁ 
— ιό 
"η о 
+ 
ч © 
[ШИИ 
< m 


№ 


1.46977 
0.85884 


C 
D 
E 


1.71133 


1 


№ 


0.69595 


— – А = 0.00000 


Ni 






чо гі 
ο + = 
зао 
ο ж 
nas 
om ο 
ton I 
< m о 
о 
о 
8 8 
О х 9 © 
T o 9 
| o! 
и А 
| | A" 
| ! e 
І τ CN ` 
; гів Z 
© 
ь A 
о 0 
о ο 
ιο o 
оч 
ч ο 


Ni 
No 


0.43392 


D 
E 


4.26045 


— - C = 0.00000 


N 
N,? 


0.00000 


-D- 


0.00000 


-Е- 





А - 1.39741 


- — . A = 0.00000 
iind N5 B - 7.22280 
М, = 2.27348 


ΝΙΝ - В = 0.00000 c = 1.95276 


NX? D - 5.16869 
— | -c= 0.00000 
№ 


№2 - D = 0.00000 





0.68823 
B - 5.66782 


C 
D 
E 


A= 


0.00000 


1.97504 
2.86973 


Ni = 


0.00000 


-В- 


№ = 


1.41421 
0.97331 


- 0.00000 


/2-с 


/2:N, 


4.00776 


0.00000 


-D= 





0.00000 


-E= 








0.57439 


А - 


7.07830 


B 
C 


2.01635 N, 


3.51044 


N, - 


1.68179 
0.96600 
4.20878 


- A - 0.00000 


No 


№2 = 


D 
E 


0.00000 
0.00000 


N,:N5 ES B 


20.75 -C 


N. 29.75 


0.00000 


-D= 


2 


N 
№№ 


0.00000 


20.75 -Е 





N, - 2.67783 А = 1.63641 
N,95-A-0.00000 В=1.27922 
м. 0-25 -B-0.00000 © = 1.13103 
N,9:125 - С = 0.00000 





N, - 2.83229 
М; = 1.31233 


0.9375 
Мә 


Νι 0.5 
τ) - A - 0.00000 A - 1.46909 
ο 


( РЕ В = 1.05804 
1 
Ν 





- B = 0.0000€ = 0.89791 
N 0.75 
Να D - 0.82717 
1 
=" С = 0.00000 
πι ορ 


- D - 0.00000 


E 


ΝΙ0:5.Ν21:5 - E = 0.00000 

N,0 75.1.75 - F = 0.00000 
N,0:875.N,1.875 - G = 0.00000 
N,9:2375.w, 1.9379 - H = 0.00000 





F 


E - 2.53006 
F = 3.51299 
G = 4.13951 
H = 4.49351 





Νι = 2.80709 
N, = 1.98213 


— — А = 0.00000 
№ 


———— - С = 0.00000 
(№ + N5):N5 
Ν΄ Νο 


— - D = 0.00000 
М1 + № 


А = 1.41619 
В =5.56402 
С = 0.83007 
D = 3.26121 


N, - 2.21664 
М = 2.94845 


Ni 
— — A = 0.00000 
N2 


ΝΙ:Ν2 - B = 0.00000 


N,? 
No (М, " 1) - C = 0.00000 
№2:№ 
- р = 0.00000 


№ +1 





А = 0.75180 
В = 6.53565 
С = 0.51808 
D = 4.50383 





© 
oa RO 
+ ноя 
+ ч 6 + 
аю Ὁ 9 
NOM с 
απ ae 
ШІ ШІ I 
« mono 
5 o 
o © © 
© о © 
ΞΞ š 
S °° Ὁ 
с! i 
uo M о 
КЕСЕ 
в 
H| ο мч 
гів z z 
СО = 
© ч 
оо 
Ὁ ο 
σι 
oO m 
Hl `l 
= N 
е к 


0.70174 


Е = 


No 


= 0.00000 


Νο -D 
Νι 


0.00000 


-Е- 


N43 


2 


Solution 


The Delian 





2.51984 
D 


6.34960 
4.00000 


1 


Ез - D = 0.00000 


2 


Ез - C = 0.00000 


1 


E2 - F - 0.00000 


1 


23 - 2 - 0.00000 


E - 16.00000 


С 
Ε 
D 


